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POPULAR BAKERS DOZEN PACKS 


~~ (still available) 
by All packs are £1 each, if you order 12 then you are 
i entitled to another free. Please state which one you 
want. Note the figure on the extreme left of the pack 
ref number and the next figure is the quantity of items 
in the pack, finally a short description. 


) 


BD1 5 13A junction boxes for adding extra points to your 
ring main circuit. 

BD2 5 13A spurs provide a fused outlet to a ring main 
where devices such as a clock must not be 
switched off. 

BD7 4 In flex switches with neon on/off lights, saves 
leaving things switched on. 

BD9 2 6V 1A mains transformers upright mounting with 
fixed clamps. 

BD11 1 6'Zin speaker cabinet ideal for extensions, takes 

our speaker. Ref BD137. 

BD13 12 30 watt reed switches, it’s surprising what you can 
make with these—burglar alarms, secret switches, 
relay, etc., etc. 

BD22 2 25 watt lot. dspeaker two unit crossovers. 

BD29 1 B.0.A.C. stereo unit is wonderful value. 

BD30 2 Nicad constant current chargers adapt to charge 
almost any nicad battery. 

BD32 2 Humidity switches, as the air becomes damper the 
membrane stretches and operates a microswitch. 

BD34 48 2 meter length of connecting wire all colour coded. 

BD42 5 13A rocker switch three tags so on/off, or change 
over with centre off. 

BD45 1 24hr time switch, ex-Electricity Board, automati- 
cally adjust for lengthening and shortening day. 
original cost £40 each. 

BD49 10 Neon valves, with series resistor, these make good 
night lights. 

BD56 1 Mini uniselector, one use is for an electric jigsaw 
puzzle, we give circuit diagram for this. One pulse 
into motor, moves switch through one pole. 

BD59 2 Flat solenoids—you could make your multi-tester 
read AC amps with this. 

BD67 1 Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks. 

BD91 2 Mains operated motors with gearbox. Final speed 
16 rpm, 2 watt rated. 

BD103A 1 6V 750mA power supply, nicely cased with mains 
input and 6V output leads. 

BD120 2 Stripper boards, each contains a 400V 2A bridge 


rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers, etc. 
BD122 10m Twin screened flex with white pvc cover. 


BD128 ~=10 Very fine drills for pcb boards etc. Normal cost 
about 80p each. 

BD132 2 Plastic boxes approx 3in cube with square hole 
through top so ideal for interrupted beam switch. 

BD134 10 Motors for model aeroplanes, spin to start so needs 
no switch. 

BD139 6 Microphone inserts—magnetic 400 ohm also act 
as speakers. 

BD148 4 Reed relay kits, you get 16 reed switches and 4 coil 
sets with notes on making c/o relays and other 
gadgets. 

BD149 6 Safety cover for 13A sockets — prevent those inqui- 
sitive little fingers getting nasty shocks. 

BD180 6 Neon indicators in panel mounting holders with 
lens. 

BD193 6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel. 

BD196 1 in flex simmerstat—keeps your soldering iron etc. 
always at the ready. 

BD199 1 Mains solenoid, very powerful, has lin pull or could 
push if modified. 

BD200 8 Keyboard switches— made for computers but have 
many other applications. 

BD210 4 Transistors type 2N3055, probably the most useful 
power transistor. 

BD211 1 Electric clock, mains operated, put this in a box and 
you need never be late. 

BD221 5 12V alarms, make a noise about as loud as a car 
horn. Slightly soiled but OK. 

BD242 2 6in x 4in speakers, 4 ohm made from Radiomobile 
so very good quality. 

BD246 2 Tacho generators, generate one volt per 100 revs. 

BD252 1 Panostat, controls output of boiling ring from sim- 
mer up boil. 

BD259 50 Leads with push-on 4in tags—a must for hook- 
ups—mains connections etc. 

BD263 2 Oblong push switches for bell or chimes, these can 
mains up to 5 amps so could be foot switch if fitted 
into pattress. 

BD268 1 Mini 1 watt amp for record player. Will also change 
speed of record player motor. 

BD275 1 Guitar mic—clip-on type suits most amps. 

BD283 3 Mild steel boxes approx 3in x 3in x lin deep— 
standard electrical. 

BD293 50 Mixed silicon diodes. 

BD296 3 Car plugs with lead, fit into lighter socket. 

BD305 1 Tubular dynamic mic with optional table rest. 


Most other packs still available and you can choose any as your 
free one. 






5A BATTERY CHARGER KIT 
All parts, including case, Only £5 plus £1 postage 
OVER 400 GIFTS 
YOU CAN CHOOSE FROM 
There is a total of over 400 packs in our Baker's ; 





Dozen range and you become entitled to a free gift ey 
with each dozen packs. 

A classified list of these packs and our latest “News 

Letter’ will be enclosed with your goods, and you 


will automatically receive our next news letter. 
























F.D.D. BARGAIN 


312in Floppy Disc Drive, made by the Chinon Company of Japan. 
Beautifully made and probably the most compact device of its kind as 
it weighs only 600g and measures only 104mm wide, 162mm deep and 
has a height of only 32mm. Other features are 80 track, high precision 
head positioning — single push loading and eject direct drive brush- 
less motor—Shugart compatible interface-— standard connections. 

interchangeable with most other 31/2 and 5' drives. Brand new with 
copy of maker's manual. Offered this month at £28.50 post and VAT 
included. 











CASE adaptable for 3/2” FDD, has room for power supply compo- 
nents. Price only £4 includes circuit of PSU. Our Ref 4P7. 


POWER SUPPLY FOR FDD SV and 12V voltage regulated out- 


puts, complete kit of parts will fit into case 4P7 price £8 or with case 
£11. Our ref. 11P2 


9” MONITOR 
Ideal to work with computer or video camera uses Philips black 
and white tube ref M24/306W. Which tube is implosion and X-ray 
radiation protected. VDU is brand new and has a time base and 


EHT circuitry. Requires only a 16V dc supply to set it going. It's 
made up in a lacquered metal framework but has open sides so 
should be cased. Offered a a lot less than some firms are asking 
for the tube alone, only £16 plus £5 post. 





CASE FOR 9” MONITOR 

We have arranged with a metal worker to make cases for the 9” 
Monitor. Delivery promised for the end of May and the price £12 plus 
£2 post. The case will be made from coated sheet steel, overall size 
approx 10in x 10in x 7in high which will give ample space for the Power 
Supply and external controls if you fit them. 


PROBLEM SOLVED! 

We have obtained from the manufacturers of the 9” Monitor, the TTL 
converter which makes it composite input suitable to work with any 
computer. We have had the printed circuit board made and have all 
the components and can supply this converter in kit form price £6. Our 
ref. 6P4. 


AN ALLADIN’S CAVE 

We have opened another shop in Hove, the address is number 12 
Boundary Road which is between Hove and Portslade fairly close to 
the seafront, When you want to see before you buy and when you 
want to browse around the special bargains available, this is where 
you should make for as the Portland Road shop in future will be just 
mail order. You can of course collect from Portland Road but you 
should bring in an order complete with reference numbers so that the 
stores can attend to it easily. 


MINI MONO AMP on p.c.b. size 4” x 2” (app.) 
Fitted volume control and a hole for a tone control ~ 
should you require it. The amplifier has j 
three transistors and we estimate 
the output to be 3W rms. 

More technical data will be 
included with the amp. Brand new, 
perfect condition, offered at the very 
low price of £1.15 each, or £13 for 12. 










THIS MONTH'S SNIP 
ACORN COMPUTER DATA RECORDER (CASSETTE). This is a mono data 
recorder with switchable motor contro! intended for use with the 
Acorn Electron or BBC computers but also functions with almost any 
other computer and can be used for normal record and play-back of 
music and speech. 

Six key controls give “PAUSE” “STOP” and “EJECT “CUE/FAST 
FORWARD” “REVUE/REWIND” and “RECORD”, fast forward and re- 
wimnd (100 seconds for C60). Also tape counter with reset button. Input 
signal range SmV to 500mV. Input impedance 40k ohm. Can be battery 
operated but is supplied with a mains adaptor. Brand new still in 
manufacturer's wrapping £8. Order Ref. 8P18 add £2 postage. 














VENNER TIME SWITCH 

Mains operated with 20 amp switch, one on and 
one off per 24 hrs, repeats daily automatically cor- 
recting for the lengthening or shortening day. An 
expensive time switch but you can have it for only 
£2.9 without case, metal case —£2.95, adaptor kit 
to convert this into a normal 24hr time switch but 
with the added advantage of up to 12 pn/offs per 
24hrs. This makes an ideal controller for the immer- 
sion heater. Price of the adaptor kit is £2.30. 


AKAI RV-UM300 MIDI-RACK 
Is a really excellent piece of furniture, ideal to hold your computer or 
audio equipment. Has three shelves in the upper section and a hinged 
glass fronted lower section. Height approximately 3ft, width 13in, 
depth 14in, on castors, dark walnut veneer finish. £15 plus £8 for 
Securicor delivery. Order Ref. 15P11. 


MULLARD UNILEX AMPLIFIERS 

We are probably the only firm in the country with these now in stock. 
Although only four watts per channel, these give superb reproduction. 
We now offer the 4 Mullard modules —i.e. Mains power unit (EP9002) 
Pre-amp module (EP9001) and two amplifier modules (EP9000) all for 
£6.00 plus £2 postage. For prices of modules bought separately see 
TWO POUNDERS. ’ 


25A ELECTRICAL PROGRAMMER 

Learn in your sleep. Have radio playing and kettle 
boiling as you wake — switch on lights to warn off 
intruders — have a warm house to come home to. 
You can do all these and more. By a famous maker 
with 25 amp on/off switch. A beautiful unit at £2.50. 





Ex-Electricity Board. 


Guaranteed 12 months. 












POWERFUL IONISER 
Generates approx. 10 times more IONS than the ETI and similar 
circuits. Will refresh your home, office, workroom etc. Makes you 
feel better and work harder—a complete mains operated kit, 
case included. £11.50+-£3 P&P 


J & N BULL ELECTRICAL 
Dept. E.E., 250 PORTLAND ROAD, HOVE, 
BRIGHTON, SUSSEX BN3 50T 
MAIL ORDER TERMS: Cash, PO or cheque with order. Orders under 
£20 add £1.50 service charge. Monthly account orders accepted from 
schools and public companies. Access and B/card orders accepted. 
Brighton (0273) 734648 or 203500 





NEW ITEMS 


Or 


b 


Some of the many items described in our current list @- 


which you will receive with your parcel 


POWERFUL 12V MOTOR was intended for Sinclair Electric Car rating 
approx. '4 HP. Price £15 plus £2 post. 


3 INCH FDD Hitachi ref. HFD 305SXA. Ideal replacement or second ; 


drive in most computers, especially Amstrad 6128, etc. Price £30 plus 
£3 post. 


SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad batteries AA (HP7) 
charged in eight hours or two in only 4 hours.(It is a complete, boxed 
ready to use unit. Price £6. Our ref. 6P3. 


50V 20A TRANSFORMER ‘C’ Core construction so quite easy to adapt 


!for other outputs—tapped mains input. Only £25 but very heavy so| 
please add £5 if not collecting. Order Ref. 25P4. 


FREE POWER! Can be yours if you use our solar cells sturdily made 


modules with new system bubble magnifiers to concentrate the light 
| and so eliminate the need for actual sunshine - they work just as well 
Jin bright light. Voltage input is .45~ you join in series to get desired| 
voltage — and in parallel for more amps. Module A gives 100mA, Price, 
£1, Our ref. BD631. Module C gives 400mA, Price £2, Our ref. 2P199. 
Module D gives 700mA, Price £3, Our ref. 3P-42. 


SWITCH AC LOADS WITH YOUR COMPUTER This is easy and reliable 


if you use our solid state relay. This has no moving parts, has high 


input resistance and acts as a noise barrier and provides 4kW isolation 

between logic terminals. The turn-on voltage is not critical, anything 

between 3 and 30V, internal resistance is about 1K ohm. AC loads up to 
110A can be switched. Price is £2 each. Ref. 2P 183. 


METAL PROJECT BOX Ideal size for battery charger, power supply 
etc.; sprayed grey, size 8in x 4’4in x 4in high, ends are louvred for 
ventilation other sides are flat and undrilled. Order Ref. 2P191. Price £2. 


BIG SMOOTHING CAPACITOR. Sprague powerlytic 39,000uF at 50V. £3. 
Our ref. 3P41. 


4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered 
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs 
or similar applications even at mains voltage. 20 metres £2. Our 
ref.2P196 or 100 metres coil £8. Order ref. 8P19. 


TWIN GANG TUNING CAPACITOR. Each section is .0005uF with trim- 
mers and good length “in spindle. Old but unuse3d and in very good 
condition. £1 each. Our ref. BD630. 


13A PLUGS Good British make complete with fuse, parcel of 5 for £2. 
Order ref. 2P 185. 

13A ADAPTERS Takes 2 13A plugs, packet of 3 for £2. Order ref. 2P 187. 
20V-0-20V Mains transformers 22 amp (100 watt) loading, tapped 
primary. 200-245 upright mountings £4. Order ref. 4P24. 

BENCH ISOLATION TRANSFORMERS 250 watt 230V in and out with 
plenty of tappings to give exact volts. £5 plus £2. Order ref. 5P5. 
BURGLAR ALARM BELL - 6” gong OK for outside use if protected from 
rain. 12V battery operated. Price £8. Ref. 8P2. 

24 HOUR TIME SWITCH — 16A changeover contacts, up to 6 on/offs per 
day. Nicely cased, intebnded for wall mounting. Price £8. Ref. 8P6. 
CAPACITOR BARGAIN — axial ended, 4700uF at 25V. Jap made, nor- 
mally 50p each, you get 4 for £1. Our ref. 613. 

CLEANING FLUID-— Extra good quality—intended for video and tape 
heads. Regular price £1.50 per spray can. Our price 2 cans for £1. Ref. 
BD604. 

PIEZO ELECTRIC FAN—An unusual fan, more like the one used by 
Madame Butterfly than the conventional type, it does not rotate. The 
air movement is caused by two vibrating arms. It is American made, 
mains operated, very economical and causes no interference, so Is 
ideal for computer and instrument cooling. Price is only £1 each. Ref. 
BD605. ; 

SPRING LOADED TEST PRODS~ Heavy duty, made by the famous 
Bulgin company. very good quality. Price 4 for £1. Ref. BD599. 

CURLY LEAD-—Four core, standard replacement for telephone hand- 
set, extends to nearly 2 metres. Price £1 each. Ref. BD599. 

TELEPHONE BELLS — These will work off our standard mains through a 
transformer, but to sound exactly like a telephone, they then must be 
fed with 25Hz 50V. So with these bells we give a circuit for a suitable 
power supply. Price 2 bells for £1. Ref. BD600. 

ASTEC P.S.U.— Switch mode type. Input set for +230V. Output 3.5 
amps at +5V, 1.5 amps at +12V, and 3 amps at +5V. Should be OK for 
floppy disc drives. Regular price £30. Our price only £10. Ref. 10734. 
Brand new and unused. 

APPLIANCE THERMOSTATS — Spindle adjust type suitable for convec- 
tor heaters or similar. Price 2 for £1. Ref. BD582. 

3-CORE FLEX BARGAIN No. 1- Core size 5mm so ideal for long exten- 
sion leads carrying up to 5 amps or short leads up to 10 amps. 15mm 
for £2. ref. 2P189. 

3-CORE FLEX BARGAIN No. 2~ Core size 1.25mm so suitable for long 
extension leads carrying up to 13 amps, or short leads up to 25A. 10m 
for £2. Ref. 2P190. 

CASE WITH 13A PRONGS- To go into 13A socket, nice size and 
suitable for plenty of projects such as battery trickle charger, speed 
controller, time switch, night light, noise suppressor, dimmers etc. 
Price—2 for £1. Ref. BD565. 

ALPHA-NUMERIC KEYBOARD - This keyboard has 73 keys giving trou- 
ble free life and no contact bounce. The keys are arranged in two 
groups, the main area is a QWERTY array and on the right is a 15 key 
number pad, board size is approx. 13” x 4”— brand new but offered at 
only a fraction of its cost, namely £3, plus £1 post. Ref. 3P27. 
TELEPHONE EXTENSIONS — It is now legal for you to undertake the 
wiring of telephone extensions. For this we can supply 4-core tele- 


| phone cable, 100m coil £8.50. Extension BT sockets £2.95. Packet of 50 


plastic headed staples £2. Dual adaptor for taking two appliances from 
one socket £3.95. Leads with BT plug for changing old phones, 3 for £2. 
WIRE BARGAIN- 500 metres 0.7mm solid copper tinned and p.v.c. 
covered. Only £3 plus £1 post. Ref. 3P31—that’s well under Ip per 
metre, and this wire is ideal for push on connections. 

INTERRUPTED BEAM KIT— This kit enables you to make a switch that 
will trigger when a steady beam of infra-red or ordinary light is broken. 
Main components~—relay, photo transistor, resistors and caps, etc. 
Circuit diagram but no case. Price £2. Ref. 2P15. 

3-30V VARIABLE VOLTAGE POWER SUPPLY UNIT with 1 amp DC 
output. Intended for use on the bench for experimenters, students, 
inventors, service engineers etc. This is probably the most important 
piece of equipment you can own (after a multi range test meter). It 
gives a variable output from 3-30 volts and has an automatic short 
circuit and overload protection, which operates at 1.1 amp approxima- 
tely.) Other features are very low ripple output, a typical ripple is 3mV 
pk-pk, ImV rms. Mounted in a metal fronted plastic case, this has a 
voltmeter on the front panel in addition to the output control knob and 
the output terminals. Price for complete kit with full instructions ts £15. 
Ref. 15P7. 

TRANSMITTER SURVEILLANCE (BUG) Tiny, easily hidden, but which 
will enable conversation to be picked up with FM radio. Can be housed 
in a matchbox, all electronic parts and circuit. Price £2. Ref. 2P52. 
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AMPLIFIERS FROM 


SIME 


The UK Distributor for the 
complete ILP Audio Range 


BIPOLAR AND MOSFET MODULES 
The unique range of encapsulated amplifier modules 


with integral heatsink. 


HY30 15W Bipolar amp. £11.30 
HY60 30W Bipolar amp £11.30 
HY6060 30W Stereo Bipolar amp £23.65 
HY124 60W Bipolar amp (4ohm) £18.50 
HY128 60W Bipolar amp (80hm) £18.50 
HY244120W Bipolar amp (4o0hm) £24.15 


POWER SUPPLIES 
Comprising toroidal transformer and DC board to 
power the ILP amplifier modules. 


PSU532 MOS128 (2) 
PSU542 HY248 
PSU552 MOS248 
PSU712 HY244 (2) 
PSU722 HY 248 (2) 
PSU732 HY364 


HY248 120W Bipolar amp (Bohm) £24.15 
HY 364 180W Bipolar amp (4ohm) £36.00 
HY368 180W Bipolar amp (80hm) £37.55 
MOS128 60W Mosfet amp £40.70 
MOS248 120W Mosfet amp £46.35 
MOS364 180W Mosfet amp £75.75 


£25.40 
£25.40 
£27.45 
£29.20 
£30.20 
£30.20 
£32.20 
£32.20 


Application 

PSU30 Pre-amplifier £ 9,75 
PSU212 1 or 2 HY30 £17.70 
PSU412 HY6060, HY124, 1or2 HY60£19.95 
PSU422 HY128 £22.00 
PSU432 MOS128 £23.00 
PSU512 HY244, HY128 (2) £24.40 PSU742 HY368 

PSU522 HY124 (2) £24.40 PSU752 MOS364,MOS248 (2) 


PRE-AMP and MIXER MODULES 

These encapsulated modules are supplied with 
in-line connectors but require potentiometers, 
switches etc. Individual data sheets on request. 


HY6 
HY7 
HY8 
HY9 
HY11 
HY 12 
HY13 
HY 66 
HY67 
HY68 
HY69 
HY71 
HY73 
HY74 
HY75 
HY76 
HY77 


9.25 
8.75 
8.75 
9.30 
9.75 
9.30 
8.75 
£15.00 
£16.60 
£11.30 
£15.40 
£14.95 
£15.00 
£15.95 
£15.40 
£19.50 
£14.35 
£14.70 
£18.95 
£ 1.15 
£ 1.75 


Mono pre-amp with bass &treble 

Mono mixer 8 channel 

Stereo moxer 5 channel 

Stereo pre-amp 

Mono mixer 5 channel with bass & treble 
Mono pre-amp 4 channel with bass, mid & treble 
Mono VU meter driver 

Stereo pre-amp with bass & treble 

Stereo headphone driver 

Stereo mixer 10 channel 

Mono pre-amp 2 channel with bass & treble 
Dual pre-amp 

Guitar pre-amp with bass & treble 

Stereo mixer 5 channel with bass & treble 
Stereo pre-amp with bass, mid & treble 
Stereo switch matrix 

Stereo VU meter driver 

HY78 Stereo pre-amp 

HY83 Guitar pre-amp with special effects 

B6 Mounting board 

B66 Mounting board 


LOUDSPEAKERS 


312B 350W 12” Bass loudspeaker 
312WB 200W 12” Wideband bass loudspeaker 


POWER SLAVES 
These cased amplifiers are supplied assembled and 
tested in 60 and 120 watt Bipolar or Mosfet versions. 


US12 £75.00 US32 £99.95 
US22 £83.75 US42 £108.35 


£78.65 
£78.65 


60 watt Mosfet 
120 watt Mosfet 


Quantity prices available on request 
Write or phone for free Data Pack 


60 watt Bipolar (4ohm) 
120 watt Bipolar (4ohm) 


Prices include VAT and carriage vEA 


Jaytee Electronic Services 


143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL 
Telephone: (0227) 375254 Fax: 0227 365104 
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Massive reductions on old Bargain List items—mostly half price! 
Reductions on many Catalogue Lines—inc. 10% off all Antex and 
Vero products. 

Ring or write for our special Free Sale List which gives full 
details. (You'll need our 1988 Catalogue, Price £1, and our 
Spring Supplement and Spring Sale List, both free.) 


Some of the goods on offer: 


Z660 8-24V in 5V 2A out 


J135 headphones Care 600mA 
£3.95 £2.00 F6-50 £3.25 
J136 oer 
headphones plus Amolifi ; 
plifier Panels: 
speakers £3.95 £2.00 2914 1W amp £3.50 75p 
Component Packs: Ped Al perenne 
K544 Mullard polyester 7974 Mixer amp 
£475 £1.50 £2.50 £1.25 
K540 500 Resistors 2469 AL30A panel 
K503 100 Wirewound " 
Resistors £2:00 £1 .00 CPU/Memory panels: 
K547 100 Zeners 7494 Newbrain 
ee Motherboard £6.50 £2.75 
2672 Reject 
Speakers: 
2945 5x3in.s0oR1w —--Mlotherboards 
| £12 for £1 : 
2575 70x45mm 45 i ’ 
0.5W50p 4 for £1 ae 
ce ae ‘Simon’ panel £43 for £1 
AW'6Op 3 for Fibre Optics 20m coil 
Power Supplies: twin BG £2 
MW88 was MIN ORDER TO OBTAIN 
£2.now 3 for £3 
Z993 65W switch mode SALE PRICES [S 
£29:95 £14.95 £20+£2 POST 
NEW THIS MONTH * STAR BUY * 






GREEN SCREEN HI-RES 12” MONITOR, 
CHASSIS 
Brand new and complete except for case, 
the super high definition (1000 lines at 
centre) makes this monitor ideal for com- 
puter applications. Operates from 12V DC 
at 1.1A. Supplied complete with circuit dia- 
gram and 2 pots for brilliance/contrast, 
plus connecting instructions. Standard 
input from IBM machines, slight mod (de- 
tails included) for other computers. 

Only £24.95+£€3 carr. 







Back in stock Z8833 Tatung cased key- 
board VT4100. 85 keys inc sep. numeric 
keypad. 450 x 255 x 65/25. £14.95 

24081 CB Aerial eliminator. Black 

steel case 77 x 70x30 for using car 

radio aerial with CB. Has 2x 500pF 
trimmers, switches, coil etc +2 

leads approx. 2m long. Originally 

£7.95 Our price £2.00 

Z4080 AM/CB converter. Enables all 

CB channels to be picked up on MW. 
85x 70x50mm £4.50 

Z1429 Murata piezo speaker 50mm 
dia. 500Hz-20kHz. List £2.33. Only 65p 


SWITCHBOARD 
28829 Telephone switchboard. Console 
380 x 250 x 120/40mm contains dialling 
pad, 50 double pole pushbuttons in strips 
of 10, all with indicators, 8 digit display, 50 
core 2m cable to connector. Made by 
Northern Electric. In good used condition. 
£15+£3 carr. 














SOLAR CELLS 

Mega size—300x300mm. These incorpo- 
rate a glass screen and backing panel with 
wires attached. 12V 200mA output. Ideal 
for charging nicads. £24.00 
24069 STEREO HEADPHONES — Hi-Fi, 
compact, fold-up. Amazing value. £1.95 
24071 MAP LIGHT—In car use with mag- 
net and magnifier, curly lead and plug. 












95 
Z345 OPTICAL SHAFT ENCODER. Similar 
to RS631-632, but 80% cheaper! £8.50 
LM358’s for 5p! 


2347 4 x LM358 op amps surface mounted 
on ceramic substrate, easily removed. 

5 panels for £1 
COMMODORE INTERFACE 
Z030 Plugs into user port on C64 and gives 
serial output to 5 pin plug. Uses 27256, 
6502 plus LS & CMOS £5.95 
SPEECH SYNTH KIT 
2315 All parts inc. PCB to make a speech 
synth for the BBC micro £4.99 





MAINS LEAD 
24057 Mains Lead, 2m long grey 3 core 6A 
lead with 13A plug fitted with 5A fuse. 

70p; 10+ 55p; 100+ 40p 


SOLDER SPECIAL!! 


* 15W 240V ac soldering iron 
* High power desolder pump 
* Large tube solder 


ALL FOR 


£7.95 











2316 De-luxe version—also includes V216 
case, 1m 20W cable plus connector £7.99 







All prices include VAT; just add £1.00 P&P (£2 sale items); 
Min Access £5. No CWO;nin £20 sale items. Official orders 
from schools welcome—min. invoice charge £10.00. Our 
shop has enormous stocks of components and is open 9-5 
Mon-Sat. Come and see us! 

By post using the address below; by phone (0703) 772501 or 
783740 (ansaphone out of business hours); by FAX (0703) 787555, 
by EMail Telecom Gold 72: MAG36026; by Telex 265871 MONREF 
G quoting 72: MAG36026. 


GREENWELD 


ELECTRONIC 
COMPONENTS 





443D MILLBROOK ROAD, SOUTHAMPTON SO1 OHX 
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Prices shown are exclusive of 
VAT, so please add 15% to the 
order total. UK postage is 70p 
on any order. Carriage and 
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insurance for overseas orders 
£4.50. 








HIGH GRADE COMPONENT PACKS 


The packs below are all £1. If you order five packs, 
you can select one extra pack FREE. If you order ten packs, 


MAINS CREDIT CARD 


you can have three extra packs FREE. 


abn a 1 :) Clean up mains pollution easily and The pocket gambling.machine! 
effectively. You'll hardly believe the =e r 
PASSIVE COMPONENTS difletonge in your WEF, TY, video: endl CASINO PARTS SET £5.90 + va 


PACK1 200 RESISTORS. Highest quality carbon film in a wide 
range of E12 values, with some E24 and precision. MAINS CONDITIONER PARTS SET £4.90 + VAT Mi A | NS 
PACK2 100 CAPACITORS. Ceramics, polyester, polystyrene, RUGGED PLASTIC CASE £1.65 + VAT 
all types CONTROLLER 
PACK3 30ELECTROLYTICS. A good mixture of types and Fitha: icarth Oni. A dale ooic-io-main 
values to S00UF. HI-FI POWER Sailnet 
PACK4 15LARGE ELECTROLYTICS. Value to 5,000uF and 
above. M FTE R MAINS CONTROLLER £6.20 + VAT 
PACK5 10 TANTALUM CAPACITORS. A fine selection of top jt ait wees ue ( 
grade components. hab 
PACK 6 les se rica CAPACITORS. ee POW ER 
alues to 2.2uF and above. 
PACK7 15 DIL RESISTOR NETWORKS. For experts only, MONO POWER METER SET £3.90 + VAT CO N DITIO NER 
PACK8 20PRESETS. Mostly carbon track with a few cermets. STEREO POWER METER SET £7.20 + VAT This is the ultirhate mains conditioner for 


r ' = 
- @ -% 





OPTO ELECTRONICS AND DISPLAYS 


PACK 11 
PACK 12 
PACK 13 


10 5mm LEDs: 4 red, 2 yellow, 2 orange, 2 green. 
10 3mm LEDs: 4 red, 2 yellow, 2 orange, 2 green. 
2 CQY89A HIGH POWER INFRA-RED EMITTERS. 








CONDITIONER 


other sensitive equipment. 








CASINO 


those who wil! only be satisfied with the very | 
best. The massive filter section includes a 
bank of six VDRs, thirteen class X and Y 
Capacitors and two current-balanced inductors. In addition, a ten 
LED logarithmic display indicates second by second the 
amount of interference removed. Intended 
primarily to bring new clarity, crispness 

and precision to the sound from top flight 
audio systems. 








PACK 14 10.56” 2-DIGIT 7-SEGMENT CC LED DISPLAY. 
(MAN6740) POWER CONDITIONER PARTS 
PACK 15 20.1” MINIATURE 7-SEGMENT CC LED DISPLAYS. BRAI NWAVE SET (WITH CASE) £28.50 + vat 
(FND10) Some parts are available 
PACK 16 20.3” 7-SEGMENT CC LED DISPLAYS. (MAN3640) MON ITOR separately. Please send a 


PACK 17 
PACK 18 


PACK 19 
PACK 21 
PACK 23 
PACK 24 
PACK or 


20.5” 7-SEGMENT CALED DISPLAYS. (HD1131) 
2 INFRA-RED COMPONENTS. OP 140 emitter and 
OP550 receiver. 

2 VISIBLE LIGHT PHOTOTRANSISTORS. 

1 SLOTTED INFRA-RED OPTO SWITCH. 

10 RECTANGULAR GREEN LEDs. 

10 RECTANGULAR RED LEDs. 

10 RECTANGULAR AMBER LEDs. Clear Lens. 


| can't even begin to describe this 
remarkable project here. All| can 
Say is that if you're the slightest bit 
interested in ivestigating the 
workings of your mind and learning 
to control them to improve the 
quality of your life, this project will 
amaze you. Our six page leaflet will 
answer all your questions about the 
monitor and Dr. Lewis's book will let you 
in on the secrets of Alpha Training. 


BRAINWAVE MONITOR £36.90 + VAT 





roject 


All our parts set include a top quality 
fibreglass PCB (ready etched, tinned 
ElatoMeolaiic-tep Malle Lame [e-[el= 
components and full 


stamped, self-addressed 
envelope for lists, or SAE + £1 
for lists, construction details 
and further information 








SEMICONDUCTORS THE ALPHA PLAN BOOK (256 pages) £2.50 instructions. 
PACK 26 4CR1064Amp THYRISTORS. PROJECT CONSTRUCTION DETAILS, ACCESSORIES M ATC re “4 OX A M le T F : RS 
PACK 27 30 1N4000 SERIES RECTIFIERS. LIST AND FURTHER INFORMATION (free with set) £2.00 


PACK 28 


PACK 29 
PACK 30 


PACK 31 
PACK 32 
PACK 33 
PACK 34 


30 MIXED SEMICONDUCTORS. Transistors, diodes, 
ICs, SCRs, etc. 

20 ASSORTED ICs. CMOS, TTL, linear, all sorts. 

20 NPN TRANSISTORS. High grade general purpose 
NPN. 

1 CF585 CALCULATOR IC. With data. 

1 LM3524 SMPS IC. With data and circuits. 
3MC1458 DUAL OP-AMPS, With data 

3 LM339.QUAD COMPARATORS. With data. 


MISCELLANEOUS 


PACK 35 


100 SPECIAL COMPONENT PACK. If you can’t make 
up your mind, try this one. Only ONE to each customer. 


_IONISER PARTS SET WITH WHITE CASE £11.80 + vaT 


AIR IONISER 


lons, the legendary vitamins of the air, have 
been credited with almost magical properties 
to improve concentration, reduce blood 
pressure, help you to sleep better and to 
give you new energy and vitality. Although 
some of the claims may be exaggerated, 
there's no doubt that ionised air is cleaner, purer and more invigorating 
than dead air. Anybody who has once used an ioniser will never want 
to be parted from it! 


IONISER PARTS SET WITH BLACK CASE £11.50 + VAT 






The most versatile amplifier modules around. Run from almost any 
power supply, drive any speakers, fit in a matchbox, and sounds 
incredible! 


20 WATT MATCHBOX AMPLIFIER SET £6.50 + VAT | 


STEREO PAIR £11.90 + VAT 
50 WATT MATCHBOX AMPLIFIER SET £8.90 + VAT 


STEREO PAIR £15.90 + vaT 








ARMSTRONG 75W 
AMPLIFIER 


A high quality 75W Mosfet power amplitier 
design, the latest from A. J. ARMSTRONG. 
Ours is the only approved parts set. 


tae : oa Seine BIO FE E DBAC K ARMSTRONG 75W AMPLIFIER MODULE PARTS SET | 
PACK 38 10 THERMISTORS. A highly responsive GSR monitor and lie SPECIAL INTRODUCTORY OFFER £14.90! + vaT 

PACK 39 5 AUDIO TRANSFORMERS. detector. STEREO PAIR £25.90! + vaT 

PACK 40 3VDRs. Mains transient suppressors — just wire GSR MONITOR £13.95 + VAT 


PACK 41 


PACK 42 
PACK 43 


between L and N of the mains plug. 

2 RELAYS. Enclosed type, PCB mtg., 24V coil, 2pc/o 
contacts. 

12 PP3 BATTERY CONNECTORS. 

100 MYSTERY PACK. At least 100 top quality 


BIO-FEEDBACK BOOK (Stern and Ray, 
197 pages) £3.95 


KNIGHT RAIDER 










TACHOMETER DWELL 
METER 


components. 
PACK 44 1 MINI BIO-FEEDBACK KIT. With PCB and ay | | Tune up your car! 

instructions. Eight lights, eight different light patterns for your car. TACHO-DWELL meter £16.40 + VAT : 
PACK 45 1 MINIDREAM MACHING KIT. With PCB and KNIGHT RAIDER PARTS SET £20.80 + VAT (lamps not included) : 


instructions. 
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PROJECT KITS 





£1 in stamps. 


KIT-TITLE 


787 SPIKEATER July 88 £3.99 
786 UNIVERSAL NICAD CHARGER July 88 £6.99 
785 ISOLINK July 88 £2451 
784 VIDEO WIPER July 38 £33.59 
783 HEADLIGHT REMINDER June 88 £7.99 
782 DOOR SENTINEL May 88 £12.81 
781 SUPER SOUND EFFECTS 
GENERATOR May 88 £12.99 
780 CABLE & PIPE LOCATOR April 88 £15.35 
779 STEREO NOISE GATE April 88 £26.98 
778 INDUCTIVE PROXIMITY DET. April 88 £8.63 
777 LOW FUEL ALERT April 88 £6.43 
772 SEMICONDUCTOR TESTER Mar 88 £23.51 
776 LIE DETECTOR Mar 38 £11.80 
775 ENVELOPE SHAPER Mar 88 £14.99 
774 SOS ALERT Mar 88 £9.36 
769 VARIABLE 25V-2A BENCH 
POWER SUPPLY Feb 88 £49.73 
CAR LAMP CHECKING SYST. Feb 88 £7.10 
770 GAME TIMER Feb 88 £14.32 
765 QUIZMASTER Jan 88 £18.96 
767 TRANSISTOR CURVE TRACER (BBC) £14,98 
763 AUDIO SIGNAL GENERATOR Dec 87 | £13.64 
764 DUAL MAINS LIGHTS FLASHER Dec 87 £20.98 
739 ACCENTED BEAT METRONOME Nov 87 £20.95 
740 ACOUSTIC PROBE Nov 87 
(less bolt & probe) £16.26 
741 BBC SIDEWAYS RAM/ROM Nov 87 £27.53 
744 VIDEO CONTROLLER Oct 87 £29.14 
745 TRANSTEST Oct 87 £9.70 
734 AUTOMATIC PORCH LIGHT Oct 87 £17.17 
735 CARAVAN FRIDGE ALERT Oct 87 £5.44 
736 STATIC MONITOR Oct 87 £8.66 
723 ELECTRONIC MULTIMETER Sept 87 £46.96 
729 NOISE GATE Sept 27 £23.25 
728 PERSONAL STEREO AMP Sept 87 £14.31 
730 BURST-FIRE MAINS CONTROLLER Sept 87 £13.57 
724 SUPER SOUND ADAPTOR Aug 87 £38.39 
718 3 BAND 1.6-30MHz RADIO Aug 87 £26.53 
719 BUCCANEER |.B. METAL DETECTOR inc. coils 
and case, less handle and hardware July 87 £26.45 
720 DIGITAL COUNTER/FREQ METER (10MHz) 
inc.case July 87 £67.07 
721 MONOMIX July 87 £21.00 
722 FERMOSTAT July87 £12.14 
711 VISUAL GUITAR TUNER Jun 87 £22.99 
715 MINI DISCO LIGHT Jun 87 £12.59 
709 WINDSCREEN WASHER WARNING May 87 £5.12 
708 FRIDGE ALARM May 87 £9.88 
707 EQUALIZER (IONISER) May 87 £15.53 
705 BULB LIFE EXTENDER April 87 (less case) £5.24 
703 EXP. SPEECH RECOGNITION April 87 £20.98 
700 ACTIVE /R BURGLAR ALARM Mar 87 £35.65 
581 VIDEO GUARD Feb 37 £8.39 
583 CAR VOLTAGE MONITOR Feb 87 £12.58 
584 SPECTRUM SPEECH SYNTH. (no case)Feb 87 £20.92 
578 SPECTRUM V/0 PORT less case. Feb 87 £9.44 
579 STEPPING MOTOR SOOSTER (for above)Feb 87 £5.45 
STEPPING MOTOR MD200 Feb 87 £16.80 
575 HANDS-OFF INTERCOM (per station) 
inc. caseJan 87 £10.49 
569 CAR ALARM Dec 86 £12.47 
571 RANDOM NUMBER GENERATOR Dec 86 £15.72 
568 BBC 16K SIDEWAYS RAM Dec 86 £12.97 
564 CAR FLASHER WARNING Nov 86 £9.37 
563 200MHz DIG. FREQUENCY METER Nov 86 £62.98 
562 10 WATT AUDIO AMPLIFIER Oct 86 £36.70 
561 LIGHT RIDER LAPE! BADGE Oct 86 £10.20 


560 LIGHT RIDER DISCO VERSION £19.62 


559 LIGHT RIDER 16 LED VERSION £13.64 
558 SCRATCH BLANKER Sept 86 £55.83 
556 INFRA-RED BEAM ALARM Sept 86 £28.35 
555 FREEZER FAILURE ALARM Sept 86 £15.50 
554 CAR TIMER Sept 86 £8.72 
553 BATTERY TESTER Aug 36 £7.19 
544 TILT ALARM July 86 £7.82 
546 CARAVAN BATTERY MONITOR July 86 £17.17 
547 SQUEEKIE CONTINUITY TESTER July 86 £3.52 
548 ELECTRONIC SCARECROW July 86 £8.87 
540 PERCUSSION SYNTH June 86 £30.43 
542 PERSONAL RADIO Junc 86 £11.53 


ae 


| MAGENTA ELECTRONICS LTD. 





SHOP NOW OPEN-—CALLERS WELCOME 
EE67, 135 HUNTER STREET, 


BURTON-ON-TRENT, 
STAFFS. DE14 2ST. 


phone or post. 


card orders. 








444 


0283 65435, Mon-Fri 9-5 
Access/Barclaycard (Visa) by 


Our prices include VAT 


Magenta supply Full Kits: Including PCB’s (or Stripboard), Hardware, Components, and Cases 
(unless stated). Please state Kit Reference Number, Kit Title, and Price, when ordering. 

REPRINTS: If you do not have the issue of E.E. which includes the project, you will need to 
order the instruction reprint as an extra: 80p each. Reprints are also available separately-Send 


Pruce| REF KIT-TITLE 












543 WATCHDOG June 86 £8.24 
529 MINI STROBE May 86 £13.86 
528 PA AMPLIFIER May 86 £26.95 
523 STEREO REVERB Apr 86 £26.44 
524 VERSATILE PSU Apr 86 £24.69 
526 FREELOADER Apr 86 £8.48 
513 BBC MIDI INTERFACE Mar 86 £27.94 
514 INTERVAL TIMER Mar 86 £18.87 
515 STEREO HI-Fi PRE-AMP £49.19 
512 MAINS TESTER & FUSE FINDER Mar 86 £8.82 
503 FUNCTION GENERATOR Feb 86 £24.84 
504 POWER SUPPLY FOR ABOVE £7.62 
497 MUSICAL DOOR BELL Jan 86 £18.72 
493 DIGITAL CAPACITANCE METER Dec 85 £41.55 
481 SOLDERING IRON CONTROLLER Oct 85 £5.47 
473 R.1.A.A. PRE-AMP Sept 85 £16.74 
464 STEPPER MOTOR INTERFACE FOR THE BBC 
COMPUTER less case Aug 85 £11.68 
1D35 STEPPER MOTOR EXTRA £14.50 
OPTIONAL POWER SUPPLY PARTS £5.14 
| 461 CONTINUITY TESTER July 85 £6.20 
_ 459 AMSTRAD USER PORT July 85 £17.67 
455 ELECTRONIC DOORBELL June 85 £7.56 
- 453 GRAPHIC EQUALISER June 85 £26.94 
444 INSULATION TESTER Apr 85 £19.58 
_ 432 GAMES TIMER Jan 85 £9.11 
430 SPECTRUM AMPLIFIER Jan 85 £6.91 
417 DOOR CHIME Dec 84 £18.78 
382 BBC MICRO AUDIO STORAGE SCOPE 
INTERFACE Nov 84 £36.25 
394 PROXIMITY ALARM Nov 84 £22.66 
387 MAINS CABLE DETECTOR Oct 84 £5.53 
386 DRILL SPEED CONTROLLER Oct 84 £8.68 
381 GUITAR HEAD PHONE AMPLIFIER Sept 84 £7.99 
362 VARICAP AM RADIO May 84 £13.15 
363 EXPERIMENTAL POWER SUPPLY May 84 £23.58 
364 SIMPLE LOOP BURGLAR ALARM May 84 £17.16 
| 358 FUSE/DIODE CHECKER Apr 84 £4.35 
| 356 QUASI STEREO ADAPTOR Apr 84 £13.73 
344 SIGNAL TRACER Feb 84 £18.77 
337 BIOLOGICAL AMPLIFIER Jan 84 £24.14 
334 CONTINUITY TESTER Dec 83 £12.59 
332 CHILDREN’S DISCO LIGHTS Dec 83 £10.48 
333 NOVEL EGG TIMER Dec 83 inc. case £12.90 
301 STORAGE ‘SCOPE INTERFACE FOR 
BBC MICROAug 83 less software ~ £19.34 
299 HIGH POWER INTERFACE BOARD 
Aug 83 no case £12.99 
292 USER PORT /0 BOARD 
less cable +plug £13.22 
293 USER PORT CONTROL BOARD July 83 
less cable+plug+case £31.67 
277 MW PERSONAL RADIO less case,May 83 £9.60 
278 MOISTURE DETECTOR May 83 £6.88 
270 NOVELTY EGG TIMER April 83less case £6.91 
263 BUZZ OFF March 83 £5.68 
262 PUSH BIKE ALARM Feb 83 £14.77 
255 ZX TAPE CONTROL Nov 82 £8.98 
242 2- WAY INTERCOM July 82 no case £5.65 
243 REFLEX TESTER July 82 £9.79 
240 EGG TIMER June 82 £6.86 
237 CAR LED VOLTMETER less case. May 82 £4.00 
225 CAMERA OR FLASH GUN TRIGGER 
Mar 82 less tripod bushes £17.20 


24 hr Answerphone for credit 


205 SUSTAIN UNIT Oct 81 £17.63 


206 TAPE NOISE LIMITER Oct 81 £5.976.27 
207 HEADS AND TAILS GAME Oct 81 £3.47 
209 PHOTO FLASH SLAVE Oct 81 £4.79 
211 FUZZ BOX Oct 81 £10.05 
197 0-12V POWER SUPPLY Sept 81 £24.55 
181 SOIL MOISTURE INDICATOR E.E. May 81 £5.66 
149 GUITAR PRACTICE AMPLIFIER Nov 80 £22.95 

SOUND TO LIGHT Nov 80 3 channel £29.38 
124 SPRING LINE REVERB UNIT Jan 80 £34.27 
122 UNIBOARD BURGLAR ALARM Dec 79 £8.38 
118 DARKROOM TIMER July 79 £4.03 
113 MICROCHIME DOORBELL Feb 79 £21.99 
111 SOUND TO LIGHT Sept 78 £10.98 
108 IN SITU TRANSISTOR TESTOR Jun 78 £9.42 
106 WEIRD SOUND EFFECTS GEN Mar 78 £7.82 
101 ELECTRONIC DICE Mar 77 £6.26 


ADD £1 P&P TO ALL ORDERS. 
PRICES INCLUDE VAT. 

SAE ALL ENQUIRIES. 
OFFICIAL ORDERS WELCOME 
OVERSEAS: Payment must be 
sterling. 

IRISH REPUBLIC and BFPO. UK 
PRICES. 

EUROPE: UK PRICES plus 10%. 
ELSEWHERE: write for quote 
SHOP HOURS: 9-5 MON-FRI. 


TOP KITS 


MOSFET VARIABLE BENCH 
25V 2.5A POWER SUPPLY 





A superb design giving 0-25V and 0-2.5A. Twin panel 
meters indicate Voltage and Current. Voltage is vari- 
able from zero to 25V. 
Current-Limit control allows Constant Current charg- 
ing of NICAD batteries, and protects circuits from over- 
load. A Toroidal transformer MOSFET power output 
device, and Quad op-amp IC design give excellent per- 
formance. 


OUR KIT REF. 769 £49.73 













COMPONENTS, KITS, BOOKS, TOOLS, 
MOTORS, GEARS, PULLEYS, OPTICAL 
FIBRES, ROBOTICS, AND MUCH MUCH 
MORE-IN OUR 


NEW CATALOGUE £1.00 


MOTOR- 
GEARBOX ASSEMBLIES 


Miniature gearboxes 
complete with quality 
electric motor. Variable 
ratios by fitting 1 to6 
gears. 1.5—4.5v, 3—2200 
rpm. Long 3mm shaft. 
Ideal for robcts and 
buggies. 





SMALL (MGS) £3.49 LARGE (MGL) £3.98 


ADVENTURES 
WITH ELECTRONICS 


An easy to follow hook suitable for all 
ages. No soldering, uses an S DEC 
breadboard. Lots of clear diagrams 
and instructions to build 16 projects. 
Component pack includes S DEC and 
all components for the projects. 


LEGO Technic Sets 

TEACHERS WE ARE STOCKISTS OF 
THE WHOLE RANGE. CONTACT US 
FOR BROCHURES. VERY COMPET- 
ITIVE PRICES AND QUICK DELIVERIES 


OPTICAL 


STEPPING MOTORS 12 


VOLT 






(35 | MD200 5) | | 
£14.50 


48 STEPS | 200 STEPS <~'%), 
£16.80 &./ 
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ROM MAGENTA 


A SELECTION OF OUR BEST PROJECT KITS 


As usual these kits come complete with printed circuit boards, cases, 
all components, nuts, screws, wire etc. All have been tested by our 
engineers (many of them are our own designs) to 
ensure that you get excellent results. 


INSULATION TESTER 

An electronic High Voltage tester for mains 
appliances and wiring. An inverter circuit 
produces 500 volts from a PP3 battery and 
applies it to the circuit under test. Reads 
insulation up to 100 Megohms. Completely 
safe in use. 


OUR KIT REF 444 £19.58 





DIGITAL CAPACITANCE METER 


Simple and accurate (1%) measurements 
of capacitors from a few pF up to 1,000 
uF. Clear 5 digit LED display indicates 
exact value. Three ranges — ph nF, 
and uF. Just connect the — 
Capacitor, press the 
button and read the 
value. 


£41.55 
OUR KIT 
REF 493 


3 BAND SHORTWAVE RADIO, 


Covers 1.6-30 MHz in 3 bands using 

modern miniature coils. Audio i 
output is via a built-in loudspeaker. 3 
Advanced design gives excellent 
stability, sensitivity and selectivity. 
Simple to build. 








200 MHz 


An 8 digit meter reading from A.F. | ames 
up to 200 MHz in two ranges. Large | jam 
0.5” Red LED display. Idealfor AF f{ 
and RF measurements, Amateur 
and C.B. frequencies. 


KIT REF 563 £62.98 _ 
‘EQUALISER’ IONISER 


Digital | 
. noedueney Meter q 





SUPER SOUND- 
-EFFECTS GENERATOR 





A mains powered loniser that 
produces a breeze of negative 
ions in the air. A compact, 
safe, simple unit that uses a 
negligible amount of electricity. 


KIT REF 707 £15.53 


A wide range SN76477 sound effects 
board giving: Bird Chirps, Sirens, Heli- 
copters, Explosions, Phaser Guns, 
Steam Train sounds, and more. Sup- 
plied without a case. 


KIT REF 781 £12.99 
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CONTROLLER 


The article describes the construction 
of a multi-purpose phase-control 
power controller, based around a fully- 
integrated thick film triac and trigger 
circuit. 

Also included is a very effective 
suppression circuit which eliminates 
nearly all RFI. 


BREAKING 
GLASS ALARM 


By sensing the ultrasonic sounds 
generated when glass is broken this 
unit provides unique protection for any 
window or glass covered area. 


PIO FOR THE 
AMST bal 


A simple 
parallel 
interface 
board for 
the 
PCW8256/5 12) a 
which Y 
provides 
two 8 bit 
wide input, 
output 
ports. 
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_<s— BARGAIN 
COMPONENT = 


Aa 7° PACKS 


Refill those empty component drawers at a fraction of 
the normal price and don’t be caught without that i oe 
resistor or Capacitor to complete your project. All 
components supplied are full specification and not 

seconds or surplus stock. 
PACK A: 650x0.25W resistors 47R to 10M £4.25 
PACK B: 60xElectrolytics 1uF-1000uF £3.25 
PACK C: 30xPolyester Capacitors 0.01-1uF £4.50 
PACK D: 36xHorizontal presets 1k-1M £3.00 
PACK E: 30xIC sockets 8, 14 & 16 Pin £2.00 
PACK F: 25xRed LEDs 5mm £1.75 
PACK G: 25xGreen LEDs 5mm £2.00 
Cae 30x5mm LEDs—red, green, Be nes I 
PACK J: 50x1N4148 Si. diodes £1.00 
PACK K: 40xNPN/PNP transistors BC182/212 oo 
Purpose £2.25 


10% OFF when you buy ALL 10 oe 




























50p* & SAE 
for CATALOGUE 


ORDERS: RING (01) 567 8910 — 24 HRS. 


Ss GIANT SOLAR CELLS VERSATILE REMOTE 


NOW IN STOCK these giant size solar panels CONTROL KIT 
12 x 12in will deliver 12 volts 200mA in 
bright sunlight and 11.5 volts 60mA on a 
| typical British summer day (dull and over- 
cast). HUNDREDS OF USES in the car or 
/ caravan, e.g. Charging NiCads, powering 
| low voltage circuits where mains or battery 
| supplies are inconvenient or coupled to a 
lead acid battery and a simple inverter you 
could build yourself a self contained mains 
supply for low power appliances. Stock No. 
pot x £14.50 (plus £1.75 for p&p on total 
order 


SOLID STATE RELAY BARGAIN 


*Zero Voltage Sry No radio interfer- 
ence problems *2.5KV Input to Output Iso- 
lation: No risk of damage to your computer 
































































This kit includes 
all components 
(+ transformer) 
to make a sensi- bY 
tive IR receiver J OER « 

with 16 logic ™ a 

outputs (0-15V) which with salable ‘inerties we SUPER-SENSITIVE FM 
circuitry (relays, triacs, etc — details supplied) MICROBUG 
can be used to switch up to 16 items of 
equipment on or off remotely. The outputs 
may be latched (to the last received code) or 
momentary (on during transmission) by spe- 
cifying the decoder IC and a 15V stabilised 
supply is available to power external circuits. 
























































Good quality tools selected to offer outstanding 
value for money. 


650 004 Gin mini. Snipe Nose Pliers. Serrated 












































‘i K sol high ies b ih tag — air Supply: 240V AC or 15-24V DC at 10mA. ws ehd return spring. £2.10 Highly sensitive FM transmitter measuring 
ov to 32V Input V oltage: easily interfaced | Size (excluding transformer) 9 x 4 x 2. cms. | 650 005 6in lap jointed side cutters. Insulated | only '45x25x15mm, including the built-in 
to TTl or CMOS Logic. *24V to 240V rms | The companion transmitter is the MK18 handles and return spring. £2.10 microphone. Frequency 88-100MHz ena- 

which operates from a 9V PP3 battery and 650 006 Light duty cutters. Cutting capacity bling reception on a standard domestic FM 


0.22—1.2mm copper wire. £1.60 
TOOL KIT — Contains: side cutters, snipe nose 
pliers, wire strippers, flat blade screwdriver, phil- 
lips screwdriver in black textured, reinforced and 
padded case which when opened out measures 
240x205mm . £6.80 


Load Voltage: Allowing mains loads to be . 
switched. ‘Built in Snubber Network: Ena- ‘ 
bling switching of inductive loads. *10A 
Maximum Current: 4A with no heatsink fit- . 
ted at 40 deg C. 

CD240/10 £2.25 


ELECTRONIC GUARD DOG KIT 


gives a range of up to 60ft. Two keyboards 
are available—MK9 (4-way) and MK10 (16- 
way), depending on the number of outputs to 
be used. 

MK12 IR Receiver (incl. transformer) 


radio. Range approximately 300m 
depending on terrain. Powered by 9V PP3 
(7MA). Its small size and highly sensitive 
electret microphone makes it ideal for sur- 
veillance, baby alarm, etc. 

INTRODUCTORY PRICE £5.50 





























































MK18 Transmitter................0..0..... £7.50 adins 

MKQ 4-Way Keyboard................... £2.20 LOW COST MULTIMETER 
MK10 16-Way Keyboard............... £6.55 me ‘a } / } 

601 133 Box for Transmitter ........ : Peer A versatile meter with 19 ranges including 10A DC 


f Ae) "a 
A THD, & BATTERY TEST. Case is tilted for easy reading. 
a Supplied complete with batteries, test leads and a 
manual. Ideal meter for the beginner. Input 
impedance 20K ohm per volt. AC Volts: 
0-10-25-1000V 5%. DC Volts: 0-2-5-20-25-250 + 
1000V + 5%. DC 
Current: 0-2.5-25m 


250mA-10A + 4%. 















650 007 Self-adjustable automatic wire stripper 
with built-in cable cutter. £3.95 
650 012 Watchmakers Screwdriver Set. 
1.0/1.4/2.0/2.4/3.0/3.8mm £1.75 
650 019 Set of 4 Stainless Steel Tweezers. 
Straight nosed, straight noosed-reverse action, 






























































One of 

the best deterrents 
to a burglar is a guard 
dog and this new kit provides the barking without 
the bite! The kit when assembled can be connect- 
ed to a doorbell, pressure mat or any other 
























These kits contain all necessary compon- 
ents and full instructions and are de- 
signed to replace a standard wall switch 
and control up to 300W of lighting. 







































intruder detector and will produce a random series 
of threatening barks making the would be intruder | TDR3OOK Remote Control Dimmer £18.00 | bent nosed, flat nosed. 110mm long. £3.65 Resistance: 0-10K- 
think again and try his luck elsewhere. The kit is | MK6 Transmitter for above £5.10 | 650 502 Reliant 9—12V de Drill. £6.90 100K-10M 
supplied complete with high quality PCB, trans- TD300K Touchdimmer £9.30 650 500 Titan 12V de Drill. £10.25 Battery test: 9V-1.5V 
former, all components and instructions. All you TS300K Touchswitch £9.30 650 570 Saturn Mains Drill. £16.50 AA-1.5VC&D 
need is a mains supply. intruder detector end ® | TDE/K Extension kit for 2-way WE ALSO STOCK ANTEX IRONS AND Protection: Fie 

ne ain : itchi ACCESSORIES : . 
which is essential to produce the loud sound switching for TD300K £2.95 Dimensions: 154 x 77 x 
required. The ‘‘dog’’ can be adjusted to produce LD 300K Light Dimmer £4.75 a 43mm 
barks ranging from a Terrier to an Alsatian and Meleq {eam d:10):13 405 103 £8.62 


contains circuitry to produce a random series of 
barks giving a more realistic effect. 
£24.00 


XK125 Complete kit of parts 
DISCO LIGHTING KITS 


DL1000K -— This value-for-money 4-way chaser 
features bi-directional sequence and dimming. 
TRY DOr CHMIIION oo... 00. cccdesersscscareesiassces £19.25 
DLZ1000K — A lower cost uni-directional version 
of the above. Zero switching to reduce 






































| SOLAR POWERED NICAD CHARGER 


Takes up to 4x AA size. 
Charges 2 batteries in 4-6 
hrs. depending on strength 
¢ of sunlight. Ideal for 
boating, caravanning, 
modellers, etc. £6.50 


ELECTRONIC 
















Designed to produce a 
high intensity light pulse 
at a variable frequency of 


Ys | ee 1 to 15Hz this kit also 
















includes circuitry to trig- 
ger the light from an ex- 
ternal voltage source (eg. a loudspeaker) via 
an opto isolator. Instructions are also sup- 
plied on modifying the unit for manual 


A MUST for working with TTL & CMOS devices. 
Displays logic levels and pulses down to 25nS 
with LEDs and sound. Comprehensive instruction 
booklet supplied. 



















CNRS ONOG sisi di res nsiecinesicstdecitandea eons £10.80 ; 

triggering, as a slave flash in photographic Working voltage 4-16V dc 
DLA/1 (for DL & DLZ1000K) Optional opto input | applications or as a warning beacon in | input impedance 1.2 cans WEIGHING SCALES 
allowing audio ‘beat’/light response ....77P | security applications. The kit includes a high Max. i/p frequency 20MHz 


DL3000K — 3-channel sound to light kit features 
zero voltage switching, automatic level control 
and built-in microphone. 1kW per channel £15.60 


The DL8000K is an 8-way sequencer kit with built 
in opto-isolated sound to light input which comes 
complete with a pre-programmed EPROM con- 
taining EIGHTY — YES 80! different sequences 
including standard flashing and chase routines. 
The KIT includes full instructions and all compon- 
ents (even the PCB :onnectors) and requires only 
a box and a control knob to complete. Other 
features include manual sequence speed adjust- 
ment, zero voltage switching. LED mimic lamps 
and sound to light LED and a 300 W output per 
channel. And the best thing about it is the price. 


ony £31.50 


quality pcb, components, connectors, 5Ws 
strobe tube and full assembly instructions. 
Supply: 240V ac. Size: 80 x 50 x 45. 


XK124 STROBOSCOPE KIT £13.75 












This kit contains a 
Single Chip Micro- 
processor, PCB, 
displays and all elec- 
tronics to produce a 
digital readout of 
weight in Kgs. or Sts. 
and Lbs. in normal use 


RECHARGEABLE SOLDERING IRON 


Powerful cordless iron complete with table-top/ 
wall-mounting charging bracket. Reaches solder- 
ing temperature in 10 seconds. Includes lamp 
which lights when soldering. Comes with mains 
charging unit and 12V car battery 


adaptor. a toothed wheel 
Sp ecial offer £15.95 (pattern provided) is 
HELPING HANDS made to rotate when a weight is placed onto the 
scales, interrupting two infra-red beams. The 
processor counts the number of teeth passing the 
sensor (up or down, depending on which beam is 
broken first), and shows the reading on the LED 
display in Sts. and Lbs., Lbs or Kgms. A PCB link 
selects the scale for bathroom or two types of 
Kitchen Scales. A linear version of the toothed 
wheel could also be used. Other uses include 
up/down counters. A low cost digital ruler could be 
made by using a wheel with the correct tooth to 
diameter ratio. ES! £6.50 























4am Designed for use with our lock 

fs mechanism (701 150) this kit will 
f operate from a SV to 15V supply 
i) drawing a standby current of only 
50yA. There are over 5000 possi- 
ble 4-digit combinations and the-sequence can be easily changed. 
To make things even more difficult for an unauthorised user an 
alarm can be sounded after 3 to 9 incorrect entries—selectable by 
means of a link. The alarm can sound for a few seconds to over 3 
minutes during which time the keyboard is disabled preventing 
further entries. A latched or momentary output is available making 
the unit ideal for door locks, burglar alarms, car immobilisers, etc. 
A membrane keyboard or pushbutton switches may be used and a 
beep sounds when a key is depressed. Kit includes high quality 
PCB, all components, connectors, high power piezo buzzer and full 
assembly and user instructions. 



































Magnifier and croco- 
dile clips on ball and 
socket joints mount- 
ed on a heavy base. 
Ideal for holding and 
inspecting PCBs dur- 
ing soldering, fault 
finding, etc. 

(650 035) £3.95 































































j | | XK121 LOCK KIT £15.95 "En 
[ELE FLECTRONICS == op FOR CATALOGUE 
aa 5 we " 13 BOSTON RD 

TEN EXCITING PROJECTS 12 volt £16.50 OR CALL AT SHOP 





LONDON W7 3SJ MON-FRI 9-5pm 
FOR BEGINNERS PROPORTIONAL TEMPERATURE Tel: 01-567 8910 SATURDAY 10-4pm 


This Kit has been specially designed for the beginner 2 CONTROLLER KIT ORDERING INFORMATION: 
and contains a SOLDERLESS BREADBOARD, COM- f — ALL PRICES EXCLUDE VAT 


PONENTS, ~ a BOOKLET hii ane mer to 
enable the absolute novice to bui ascinating = ; 
paiees oceans . ight D xeage 5 ee ee 6p : VAT rt PEP: Enooe ee ‘We Eleewehare, 
ar alarm, an roni ; : : yen 
‘al se £6.50. Send cheque/PO/Barclaycard/Access No. 
with order. Giro No. 529314002. 


includes a circuit diagram, description of operation 
and an easy to follow layout diagram. A section on 

LOCAL AUTHORITY AND EXPOF. i ORDERS WELCOME 
GOODS BY RETURN SUBJECT TO AVAILABILITY 









































Uses “‘burst fire’’ tech- 
nique to maintain tem- 
perature to within 
0.5°C. ideal for photog- 
raphy, incubators, 
wine-making, etc. Max. 
load 3kw (240V ac) Temp. range up to 90°C. Size: 
7x4x2.5cms. 

MK4 £7.80 





















component identification and function is included, 
enabling the beginner to build the circuits with 
confidence. ORDER NO. XK118 £15.00 
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PROJECTS ... PROJECTS...PROJECTS... 
E publish six or seven projects in nearly every issue of Everyday 
Electronics—that’s over 70 projects a year—yet if we ask read- 
ers how many of our designs they build we find the average is about 
one project per reader, per year. Of course some of you build 10 or 
15 but many build none at all. However what we do find is that the 
circuits and data are used for other purposes. 

Many readers are learning electronics and, while they build up 
experimental circuits, like those in Exploring Electronics, they do 
not yet build full projects. They may well read the articles describing 
particular projects to gain knowledge from the circuit descriptions 
etc., and they will often go on to build equipment later; having had 





their appetite whetted by various articles. | 

There is of course another band of readers who, one might say, 
are ‘dreamers’, and those who read everything avidly, work out 
how they can build their own pet design but never actually do it. 
Then there are readers who never make any of our projects, but use 
the basic circuit ideas to build their own project idea. 

Whatever band you fall in, whether you build up any circuits or 
not, I hope you all get enjoyment from our hobby and of course from 


reading EE. 
DREAMER! 


I suppose I could be classed as a “dreamer”. Some of the projects 
we publish have been designed because they were items I wanted to 
build. I must say that while I have helped my children build the odd 
design I have not actually built any that I planned to in the last 


couple of years. Still, one day... 





SUBSCRIPTIONS 

Annual subscriptions for delivery direct to 
any address. in the UK: £14.50. Overseas: 
£17.50 (£34 airmail). Cheques or bank drafts (in 
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£ sterling only) payable to Everyday 
Electronics and sent to EE Subscriptions Dept., 
6 Church Street, Wimborne, Dorset BH21 
1JH. Subscriptions can only start with the 
next available issue. For back numbers see 
below. 


BACK ISSUES & BINDERS 

Certain back issues of EVERYDAY ELEC- 
TRONICS are available price £1.50 (£2.00 
overseas surface mail) inclusive of postage 
and packing per copy. Enquiries with remit- 
tance, made payable to Everyday Electron- 
ics, should be sent to Post Sales 
Department, Everyday Electronics, 6 Church 
Street, Wimborne, Dorset BH21 1JH. In the 
event of non-availability remittance will be 
returned. Please allow 28 days for delivery. 
(We have sold out of Sept. Oct. & Nov. 85, 
April, May & Dec. 86, Jan, Feb, April, May 
Nov. 87 & April 88.) 

Binders to hold one volume (12 issues) are 
available from the above address for £4.95 
(£9.00 overseas surface mail) inclusive of 
p&p. Please allow 28 days for delivery. 

Payment in £ sterling only please. 


Editorial Offices 
EVERYDAY ELECTRONICS EDITORIAL, 
6 CHURCH STREET, WIMBORNE, 
DORSET BH21 1JH 
Phone: Wimborne (0202) 881749 
Fax: (0202) 841692 
See notes on Readers’ Enquiries below—we 
regret that lengthy technical enquiries cannot be 
answered over the telephone 


Advertisement Offices 

EVERYDAY ELECTRONICS ADVERTISEMENTS 
4 NEASDEN AVE., CLACTON-ON-SEA, ESSEX 
CO16 7HG. Clacton (0255) 436471 


Editor MIKE KENWARD 
Secretary PAMELA BROWN 


Deputy Editor 
DAVID BARRINGTON 


Editorial Assistant 
COLETTE McKENZIE 


Editorial: WIMBORNE (0202) 881749 


Advertisement Manager 
PETER J. MEW Clacton (0255) 436471 


Classified Advertisements 
Wimborne (0202) 881749 


READERS’ ENQUIRIES 


We are unable to offer any advice on the 
use, purchase, repair or modification of 
commercial equipment or the incorpora- 
tion or modification of designs published in 
the magazine. We regret that we cannot 
provide data or answer queries on articles 
or projects that are more than five years 
old. Letters requiring a personal reply 
must be accompanied by a stamped 
self-addressed envelope or a self- 
addressed envelope and inter- 
national reply coupons. 

All reasonable precautions are taken to 
ensure that the advice and data given to 
readers is reliable. We cannot, however, 
guarantee it and we cannot accept legal 
responsibility for it. 


COMPONENT SUPPLIES 

We do not supply electronic com- 
ponents or kits for building the projects 
featured, these can be _ supplied by 
advertisers. 


OLD PROJECTS 

We advise readers to check that all parts 
are still available before commencing any 
project in a back-dated issue. 

We regret that we cannot provide 
data or answer queries on projects 
that are more than five years old. 


ADVERTISEMENTS 

Although the proprietors and staff of 
EVERYDAY ELECTRONICS take reason- 
able precautions to protect the interests of 
readers by ensuring as far as practicable 
that advertisements are bona fide, the 
magazine and its Publishers cannot give 
any undertakings in respect of statements 
or claims made by advertisers, whether 
these advertisements are printed as part of 
the magazine, or are in the form of inserts. 

The Publishers regret that under no 
circumstances will the magazine accept 
liability for non-receipt of goods ordered, 
or for late delivery, or for faults in manufac- 
ture. Legal remedies are available in re- 
spect of some of these circumstances, 
and readers who have complaints should 
address them to the advertiser or should 
consult a local trading standards office, or 
a Citizen's Advice Bureau, or a solicitor. 


TRANSMITTERS 

We would like to advise readers that certain 
items of radio transmitting equipment which 
may be advertised in our pages cannot be 
legally used in the U.K. Readers should check 
the law before using any transmitting 
equipment as a fine, confiscation of equipment 
and/or imprisonment can result from illegal 
use. 

The law relating to this subject varies from 
country to country; overseas readers should 
check local laws. 
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A battery powered data logger which can be 
used anywhere to record 16K bytes (or 
moreJ of data over a period of up to 450 
hours. Data can later be dumped into a 


computer for analysis. 


ATA logging is the recording of data 

over a period for subsequent analy- 

sis. If for example a person wished to 
check on the operation of a home central 
heating system, they could arm themselves 
with a thermometer and a notepad and 
measure and record the temperature at vari- 
ous places throughout the building. This of 
course would have to be continued over a 
long enough period to ensure that the build- 
ing had been subjected to a normal range of 
temperatures, it would, therefore, entail re- 
cording temperatures over at least a day. 
This data could then be plotted as a graph so 


that the performance of the system could be 


gauged. 

The interval between readings would have 
to be sufficiently short to record normal fluc- 
tuations, but not so short that unmanageable 
amounts of data would be generated, so the 
person taking the measurements would not 
get a lot of rest. This is an example of one 
kind of data logging, but there are many 
other situations where data must be collected 
over a period and where the environment is 
more hostile. Clearly data logging is an 
activity where automation is called for. 


AUTOMATIC DATA 
LOGGERS 


Automatic data loggers usually consist of 
some form of transducer to convert the par- 
ameter being logged into electrical signals 
and a system for recording these signals. The 
recording medium generally used until quite 
recently was magnetic tape as this has an 
enormous capacity compared to most other 
media. In the last few years though, because 
of the ever increasing capacity of silicon me- 
mory devices coupled with their falling 
prices, there has been a movement away 
from magnetic tape to solid-state memory. 
Solid-state loggers have the advantage of 
being robust because they have no moving 
parts, and can interface easily with com- 
puters for subsequent data dumping and 
analysis. 
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Although solid-state loggers have a long 
way to go before their memory capacity 
reaches that of magnetic tape, they are quite 
suited to situations where the amount of data 
to be recorded is in the order of thousands to 
tens of thousands or perhaps even hundreds 
of thousands of readings. Once the require- 
ments reach the mega-reading point, mag- 
netic tape wins hands down. Some solid-state 
loggers have been designed with sufficient 
intelligence to process the data as it is being 
received and are able to optimize their avail- 
able memory space. 

The logger described in this article has 
been designed with low cost and low power 
consumption in mind. It can be used to re- 
cord a variety of parameters and one analo- 
gue circuit will be described later in the text. 
The logger has been designed to interface 
with the BBC and the AMSTRAD 
PC1512/IBM computers and data collection 
programs for these are available. © 

The logic has been implemented in CMOS 
in order to. keep the power consumption as 
low as possible and the analogue to digital 
converter and RAM’s, which are the most 
power hungry devices in the circuit, are 
switched off when not actually doing a con- 
version. The memory capacity can be in- 
creased from the basic 16K bytes to 72K 


bytes. The circuit is shown in Fig. 1. 


MASTER TIMING 
GENERATOR 


The timing for the whole system is pro- 
vided by a 32,768Hz watch crystal which, 
along with a 4060 binary divider and oscil- 
lator, forms the master clock. The basic crys- 
tal frequency of 32,768Hz is divided by 214 
by the dividers in the 4060, giving a final 
output frequency of 2Hz. Unfortunately, 
32,768Hz has to be divided by 215 to give the 
required frequency of 1Hz, but a suitable 
divider is not available, so the output of the 
4060 has to be further divided by two to give 
1Hz. This is done by feeding the signal to the 
clock input of a 4013 D-type flip-flop. The 





>a 
wo, 7 


Pe '> 


_ data input of this flip-flop is connected to its 


Q output thus causing the device to toggle 
with each 2Hz clock pulse and providing a 
1Hz signal from the QO output. 

The 1Hz signal is passed to two 4522 pro- 
grammable, 4-bit BCD down counters which 
are connected to form a divider whose out- 
put can be switched between one pulse per 
second and one pulse per 99 seconds. The 
four parallel inputs to the counters which are 
tied to V,, through the resistors contained in 
the single-in-line resistor network, R2, are 
also connected to the switches S1 and S82. 
These are BCD switches, so they present the 
BCD value of their settings to the parallel 
input lines. Thus if a switch is set to position 
5, then the D1 and D3 inputs to the counter 
would be taken to V4q. 

The 4522 counters IC7 and IC8 are con- 
nected together like conventional ripple 
counters in that the Q4 output of the first 
stage is connected to the clock input of the 
second stage. But in addition these counters 
have a decoded zero state output to provide 
the divide by n function. For multi-stage 
applications, the zero output is used in con- 
junction with the cascade feedback (CF) 
input. 

The zero output is normally at a logic ‘‘0”’ 
level during counting and will go to a “1” 
state only when the counter is at its terminal 
count (0000) AND its CF is at logical ‘‘1”’ 
level. Thus, CF acts as an active low inhibit 
for the zero output. The zero output of the 
first counter is connected to the parallel ena- 
ble pins of both counters and when it goes 
high it will load the counters with the BCD 
value on the switches SI and S2. The zero 
output of the second counter is connected to 
the CF input of the first counter. 

Consider the situation when-the first coun- 
ter is at a count of 1 and the second is at 0. 
Because the second counter is at 0 AND its 
CF input is high (tied to Vyq,its zero output 
will be high. This high level is applied to the 
CF input of the first stage. If now one clock 
pulse occurs, the first counter will reach 0 
and because its CF input is high, its zero 
output goes high and presets both counters 
with the BCD value on the switches (say, for 
example 15). The counters are thus set to the 
required count and because the first counter 
is no longer at 0, its: zero output goes low 
again. 

Incoming clock pulses will continue to 
decrement the first counter until it again 
reaches 0, but this time its CF input is being 
held low because the second counter is at 1 
(and so its zero output is low). Thus the zero 
output of the first counter will remain low 
and will not preset the counters this time 
round. The 1 ext clock pulse will decrement 
the first stage counter from 0 to 9 and the 
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IC9 Pin 1 | Ti | Isc 99s | 
IC3 Pin 20 | T1 | 
IC11 Pin 6 | T2 = 80mS | 


IC11 Pin 9 13 210uS | | 


.IC12 Pin 7 


IC12 Pin 6 





250uS 


Fig. 2. Timing diagram of the Data Logger. 


count ripples through to the second stage 
taking it to 0. After a further 9 clock pulses, 
stage one reaches () again and as both coun- 
ters are now at 0), they are preset once more 
with the value on the switches. The two stage 
counter can thus divide the incoming rate 
from one pulse per second to one pulse per 
99 seconds as determined by the switch set- 
tings. 

The output of the programmable divider 
Stage is the signal which triggers the sub- 
sequent operations of the logger. It is fed to 
the clock input (pin 3) of IC9b which is a 
4()13 D-type flip-flop. This device triggers on 
the rising edge of the clock signal and be- 


cause the D input is connected to the OQ 


output this causes the flip-flop to toggle and 
its Q output to go high. 

Looking at the timing diagram in Fig. 2 the 
output of IC9 Q output is shown in trace (1) 
as Tl. This Q output is connected to the 
positive edge triggered input of the monosta- 
ble, ICila, and through R6 to the base of the 
transistor TRI which is the power switch for 
the ADC. Thus when the Q output goes 
high, the transistor is switched on and 
powers the ADC as shown in (2) of the tim- 
ing diagram. As a visual indication of this 
“on-time”, the l.e.d. (D3) is also powered 
during time period T1. The timing compo- 
nents C3 and RS connected to pins | and 2 of 
the monostable give a timing period of 80mS, 
shown as T2 in line (3) and this provides a 
delay to allow the ADC time to power up 
properly before it is required to do a convers- 
ion. 

After the 80mS delay, the falling edge of 
the pulse from the Q output of ICI la triggers 
the next monostable IC11b which is con- 
nected as a negative edge triggered device. 
The timing components C5 and R10 on pins 
14 and 15 give this monostable a period of 
10uS. This negative going pulse from Q, 
trace (4), is fed to the WR input of the ADC 
and triggers the convert cycle. 


ANALOGUE TO DIGITAL 
CONVERTER 


The ADC0804 is a CMOS 8-bit successive 
approximation ADC converter. It has an 
internal clock oscillator and the components 
C7 and R13 determine the period of this 
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oscillator. The components chosen give an 
oscillator frequency of around 600kHz. The 
time to do a conversion is related to the clock 
frequency and is about 120uS at the chosen 
frequency. The voltage on the REF input 
determines the full scale sensitivity of the 
ADC and it must be held at half the required 
full scale voltage, i.e. holding it at 2 volts 
gives a full scale reading (an output of 
11111111) with a 4 volt input. 

As the measurement accuracy depends 
upon the accuracy of this reference voltage, 
it must be derived from a stable accurate 
source. In this case it is provided by a band- 
gap diode, D2. This diode is designed to be 
used as a precision reference device, it has 
low temperature drift, good regulation, and 
will operate from currents as low as I5wA. 
Its reference voltage is specified as being 
between 1.24 and 1.28 volts with a typical 


reference voltage of 1.26 volts. This is ideal . 


for this application giving the ADC a full 
scale sensitivity of approximately 2.5 volts. 

A successive approximation ADC works 
by comparing the input voltage to successive 


test voltages until a match is found. The 
input is tested using a binary search method 
where each successive test decides if the 
input is above or below the test voltage. 
Subsequent test voltages are generated 
according to the result of the previous test. 
The first test decides if the input is in the 
upper or lower half of the range of the ADC 
and the next test decides if the input is in the 
upper or lower half of the range found by the 
previous test. 

In an eight-bit ADC, this process repeats 
eight times with each “approximation” get- 
ting nearer to the input voltage until the test 
voltage matches the input voltage. At each 
step the result of the test generates a bit of 
the final binary output, (input higher 1, 
lower 0), beginning with the most significant 
bit. Eight bits give a resolution of 1 in 256, so 
if the full scale input voltage is 2.5 volts, one 
bit represents approximately 10mV. 

In order for the ADC to begin a convers- 
ion, it is necessary for CS and WR to be low. 
CS is held low by resistor R17 and when WR 
is driven low by the 10uS_ negative going 
pulse from the monostable IC11b, a convers- 
ion begins and INT goes high. At the end of 
the conversion period, the INT output of the 
ADC goes low and triggers monostable 
IC12a. This monostable whose period is 
determined by C6 and R12, creates timing 
periods TS and T6, traces (6) and (7) in Fig. 
2. The pulse from Q drives the RD input of 
the ADC low and causes it to output data on 
the data bus. _ 

The pulse on the QO output of the monosta- 
ble is also applied to pin 9 of NAND gate 
IC4d. Because pin 8 of IC4d is held high 
through the ‘clear’ and ‘‘dump” switches, 
S5 and S6, the negative going pulse on pin 9 
causes the output of the gate to go high. This 
positive going pulse is then inverted by 
NAND gate IC4c and drives the CS1 pins of 
the RAMS low. 

At the same time that the above is happen 
ing, the Q output of IC12a goes high for 
2S and this drives pin 6 of IC4b high. The 
other input to this gate is held high through 
R18, so the output of the gate on pin 4 goes 
low for for 2S, thus providing a write pulse at 
the WE pins of the RAM’s. In this way the 
ADC data is written to the memory. The Q 
output of monostable IC12a also goes to pin 
10 of the 4040 address counter, IC3, and 
causes the counter to increment on the trail- 
ing edge of the write pulse and thus gener- 





Everyday Electronics, August 1988 


ating the next RAM address. The Q output 
of IC12a is also coupled through C9 to the 
reset input of [C9b and the rising edge of the 


2uS pulse resets 1C9a, puts its Q output low 


and so powers down the ADC. 


MEMORY ADDRESSING ~ 


LOGIC 


The 4040 is a twelve-stage binary counter 
and its function is to provide the address 
lines for the RAMs. It is reset at the start of a 
run and as explained above, the falling edge 
of the pulse from IC12 steps it on to the next 
address. As this occurs at the end of the WE 
pulse (see timing diagram) the data is safely 
written into the RAM before the address 
changes. The 4040 provides 212 or 4096 
addresses and drives AO to All of the 
RAM’s. The top address line for the mem- 
ories A12, is supplied by the D-type flip- 
flop, ICS. Its clock input line is driven by the 
output of gate I1C4a which is the inverted 
address All from IC3 and its Q output is 
used as Al2 for the RAMs. Address line 
All goes high half way through the count 
range of [C3 and low again at its last address. 
This falling edge after inversion, triggers ICS 
and its Q output goes high (A12). On Al11’s 
next_negative transition, Al2 goes low and 
the Q output of ICS clocks the decade coun- 
ter IC6. 

The first two outputs of IC6, QO and Q1 
are connected to the positive true chip select 
inputs, CS2 of IC2 and IC2a respectively. As 
this counter, like IC3 is reset at the start of a 
run, the QO output is high and this enables 
IC2. After clocking once, the QO output goes 
low and QI output goes high thus enabling 
1C2a. If this counter is clocked again, Q1 will 
go low and Q2 will go high and this line 
which is connected to the reset line of the 
32kHz oscillator 1C13, will end the logger’s 
run. Thus the logger will use all of its me- 
mory, but cannot overwrite previously writ- 
ten data. If the logger is to be expanded, up 
to nine of the outputs of IC6 could each 
enable an 8K RAM chip (the tenth being 
used for automatic stop), thus giving a maxi- 
mum memory capacity of 72K. 


COMPUTER INTERFACE 


The logger interfaces to the computer 
using eight data lines, one control line and a 
ground line-ten in all. The decision to trans 
fer data in parallel fashion rather than use 
serial RS232 or RS422 was taken in order to 
minimize component requirements and as a 
consequence minimize power consumption. 
To transfer data serially would require a 
parallel to serial converter such as a UART 
and output drivers as well as several extra 
logic devices to control the operation. On 
the other hand, parallel data transfer uses 
the minimum of extra components. 

Originally it was hoped that the computer 
could do all the controlling of data output 
and input to the logger, but some common 
computers such as the BBC provide only ten 
interface lines, eight of which are required to 
carry the data. This leaves insufficient con- 
trol lines to select the various required func- 
tions, so the logger has been provided with 
several switches to enable the user to select 
the operation required before running the 
computer program. 


SWITCH OPERATION 


The operation of the switches is quite 
straightforward. The reset switch resets the 
flip-flops, the programmable counters and 
the address counters. It is obviously import- 
ant that the address counter IC3 is reset so 
that it starts by pointing to the first RAM 
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address. Equally important is to ensure that 
flip-flop IC5 is reset, because it provides the 
top address line, Al2 and must not begin a 
run out of step with the address counter. The 
RAM selector IC6 must also start from zero 
as it decides which memory chip data will be 
stored in. 

The clear switch is used to enable the com- 
puter to write zeros to all memory locations 
before a run is begun. This helps find the end 


COMPONENTS 


Resistors 
R1 22M 
R2 8x 100k s.i.I. 
R3 47k 
R4 150k 
820k 
22k 
12 
620k 
220k 
1k 
12k (2 off) 
10k 
R14,R15,R17 
R18,R19 100k (5 off) 
R16 4k7 


Capacitors 
100p 
22p 
220n 
47n 
1n (2 off) 


47 tantalum 16V 
100n 





See page 490 


Approx. cost 
Guidance only 





of the log when the data has been dumped to 


the computer. If the memories are not 
cleared after power is applied, then they will 
contain random data. This is no problem for 
the logger during the run, because it over- 
writes each memory location with good data. 
The problem comes at the end of the run, as 
there can be some uncertainty about which is 
the last data point. 

Although the user will have a good idea of 


Semiconductors 
ADC0804 
6264 (2 off) 
4040 
4011 
4013 (2 off) 
4017 


IC7, IC8 
IC10 
IC11,1C12 
IC13 


4522 (2 off) 
7663 
4528 (2 off) 
4060 


BC107 
BAT85 
04BJ 
l.e.d. 


Switches 
$1,S2 p.c.b. vertical 

mounting 

miniature BCD 

switches 

(RS 334 937)-2 off 

latching pushbutton 

d.p.d.t (RS 333 726) 

—2 off 

momentary action 

sub miniature 

pushbutton d.p.d.t. 

(RS 333 701) 3 off 


$3,S7 


$4 to S6 


Miscellaneous 
X1 32,768Hz crystal 
SK1 14 way p.c.b. 
mounting socket 
Case 155x92x45 mm with battery 
compartment; p.c.b; software—see 
Shop Talk; battery. 





£ ra | O plus case and software 
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how many data points the logger will have 
recorded, from the sampling rate and the log 
duration, unless he has been very accurate 
with timing the duration there will be some 
uncertainty about which point is the last one. 
If the memories are all cleared before a run 
begins, then, providing the logger is not re- 
cording zero at the end of its run (a fairly 
unlikely situation), it will be obvious where 
the log ends. 

Normally the pin 8 input to IC4d is tied to 
+5V through the clear switch and dump 
switch, but when the clear switch is operated, 
pin 8 is pulled to OV through R19. This 
forces the output of the gate to go high, 
which in turn causes the output of [C4c to go 
low. This low level signal is applied to the 
negative true CSI inputs of the memory 
chips IC2 and [C2a. At this point, the clear- 
ing program is run on the computer and this 
puts all data lines low and pulses the incre- 
ment address line. This pulse causes IC 12a to 
generate a 24S pulse as in the logging mode 
and the signal from the Q output generates a 
WE pulse through IC4b. This pulse writes 
zero data into the memory location 
addressed by the address counter and the 
trailing edge of the pulse causes this counter 
to increment to the next address. The com- 
puter repeats this process for the appropriate 
number of times, (16384 times for the basic 
memory size) so that all memory locations 
are cleared. At this time the clear switch can 
be returned to the normal position and the 
logger is ready to run. 

The dump switch is required to dump log- 
ger data to the computer. It, like the clear 
switch also breaks the +5V_line to the gate 
IC4d and so enables the CSI lines of the 
RAMs, but it also, through its second pole, 
grounds one of the inputs to 1C4b, pin 5 and 
thus forces the output of the gate to the high 
state. This inhibits I1C4b from generating the 
WE pulses and thus ensures that the memor- 
ies cannot be written to. 

The same switch pole also grounds the OE 
lines of the memories and thus allows them 
to output data on their data lines. The com- 
puter program now puts the data lines of its 
port into the input state and again pulses the 
Increment Address line the appropriate 
number of times as it did when clearing the 
RAM. After each pulse, the data from the 
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RAM location being addressed is output to 
the computer and is stored for later analysis. 

The last remaining switch apart from the 
power switch is $3, the Stop/Run switch. It is 
connected to one of the input pins of the 
oscillator/divider, IC13. In the run position, 
the oscillator formed by C1, C2, RI, X1 and 
IC13 runs at 32.768kHz, but in the stop po- 
sition, pin II is grounded and this prevents 
oscillation. Also when the logger reaches its 
last address, the reset (RS) input to the log- 
ger is pulled high by the Q2 output from IC6 
and so stops the oscillator. 


POWER SUPPLY 

The 7663 voltage regulator (ICI0) was 
chosen mainly due to the fact that its operat- 
ing current is typically less than 44 A over 
an input voltage range of between 1.6V and 
10V. It is a CMOS fabricated device hence 
the usual precautions should be observed 
with regard to input voltage and output cur- 
rent ratings. The input voltage (designed for 
use with a PP3 battery) must not exceed 10V 
and the 47n capacitor between pins 8 and 4 is 
absolutely necessary to limit the input rate- 
of-rise to around 2V/p S. If this capacitor is 
omitted, the 7663 could be damaged during 
power-up. The output voltage is derived 
from an internal bandgap- type voltage refer- 
ence of 1.3V, with the actual voltage value 
calculated using the formula, 


(R8+R9)/R9X 1.3V, giving us 5V. 


Note that R8 and R9 have a total re- 
sistance of 840k which, being reasonably 
high, help to keep the total quiescent current 
low. The ‘“‘sense”’ pin of the 7663 is used to 
detect excessive current drain from the out- 
put, Viui2, by causing the device to shut- 
down if its voltage falls more than 0.7V 
below that of the V.,,,,.2. The maximum out- 
put current is thus set by the formula, 


Innax=0.7V/R7 


The power consumption for the circuit is 
very low in the quiescent state, about 
147A, rising to 2.3mA when the logger is 
powered up. The time during which the circ- 
uit is powered up is very small, being only 
80mS per sample, thus the average power 
consumption when sampling is kept low. 





To calculate the battery life of the logger, 
we must find the total energy required for 
the circuit during a run. The worst case run 
in the basic logger with 16K RAM would be 
with a sampling rate of 99 secs. The time to 
use every memory location would be 
99x 16,384=1,622,016 seconds, or 450 
hours. During this time the logger would go 
through its cycle of being in the quiescent 
state (99 secs), powering up (80mS) and sav- 
ing the data to the memory (24S). Thus to 
find the total energy required during the run, 
we must sum the energy required by all the 
individual parts of the cycle. 

The first energy requirement and the most 
significant, is for the quiescent state, which is 
1474A for approx 450 hours=66.15mA hrs. 
The second requirement is the powered up 
state which would be 2.3mA for a total of 
0.364 hours=0.84mA hrs. The last require- 
ment is for the RAMs which consume the 
very large current of about 80mA, but only 
for a total time of 0.03 secs=0.0006mA hrs. 
Therefore, the total energy required by the 
circuit over the 450 hour run will be just 
under 67mA hrs. This is well within the 
capacity of a PP3 battery which is rated at 
something like 90mA hrs. As 450 hours rep- 
resents almost 19 days of continuous logging, 
battery life is very reasonable. 


CONSTRUCTION 


The logger is built on a double-sided 
printed circuit board which measures 
140x79mm, the layout of the board is 
shown in Fig. 3. There are no special prob- 
lems in constructing the board, but bear in 
mind that the integrated circuits are CMOS 
and as such are prone to damage by static 
charges. The i.c.’s may be soldered in place 
or mounted on sockets, but if they are to be 
soldered in, ensure that a fine tipped solder- 
ing iron is used and that it is well earthed so 
that no static charge can build up on the tip. 

Sockets have the big advantage that an i.c. 
can be removed or replaced very easily 
should something go wrong with the circuit 
and the p.c.b. suffers no damage. But re- 
gardless of whether or not sockets are used, 
all passive components should be mounted 
on the board before the CMOS devices are 
mounted, as this lessens the chance of dam- 
age by heat or static. 


kk Ci we 


Fig. 3. Double sided p.c.b. of the Data Logger. See photos for positioning of D3. All pin throughs should be 
soldered in first. Make sure that no tracks are bridged with solder—a very fine soldering bit is required—as is 
a steady hand. Due to the complexity of the board no p.c.b. masters have been given here. 
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TESTING THE P.C.B. 


Before plugging the logger into a com- 
puter port or using an input sensor device it 
is suggested that the following quick checks 
and measurements be made first to eliminate 
any faults which may have arisen during con- 
struction. 

1. Measure output from 7663 (5V) and 
ensure that it is present at all i.c.s except the 
ADCO0804. 

2. Release the stop buttom : check for 
the 2Hz signal at IC13 pin 3 and 1 Hz signal at 
IC9 pin 13. 

3. Set the BCD switches to various 
sample time periods while monitoring IC9 
pin |. This output should switch at the preset 
rate of the BCD switches—if not a more de- 
tailed check should be made at each stage of 
ICs 7 and 8. 

4. Now that the basic “cycle start pulse” 
is available the timing diagram should be 
examined and compared with actual pulses 
on the p.c.b. before proceeding to the next 
stage. 

5. Ensure that the outputs of IC3 are 
incrementing after each clock pulse, obvi- 
ously only the lower few can be checked even 
at the fastest sample rate. (We shall look at 
all the addresses incrementing later). 

6. The input pins of the RAMS Le. CSi. 
CS2 and OE should operate as dictated by 
the ‘Clear and Dump” buttons with WE (pin 
27) receiving a 2uS negative going pulse. 

7. The ref. voltage of ICI should be 1.2V 
but remember this is only present when the 
ADC is on. 

8. Finally check that the RESET button 
activates all reset inputs used. 


AMSTRAD/IBM 
INTERFACING 


The logger input/output, SKi, can be 
directly connected to the parallei port of a 
BBC computer providing a suitable lead is 
made. However, when an AMSTRAD or 
IBM computer is to be used, a simple inter- 
face must be built. The reason for this is that 
the printer port of these machines provides 8 
output lines, 4 control lines and 5 “‘status”’ 
lines. 

The interface enables the ‘‘status”’ lines to 
be used as inputs for the data and the soft- 
ware accesses the data from the logger in two 
parts, the lower 4 bits are read first, then the 
upper 4 bits are read next. The logic for this 
is taken care of by the interface which uses 
two “HC” TTL ic’s and is powered directly 
from the logger. Data and a p.c.b. are avail- 
able for this if necessary—see Shop Talk. 


COMPUTER TESTING 


1. Using the “read” function of the 
menu check that each address of ihe RAMS 
are being incremented, this includes the out- 
put of ICS which generates A12. 

2. Also check that QO, Q1 and Q2 of IC6 
are changing state after each RAM has been 
completely read. Remember when Q2 goes 
high the logger will be stopped during nor- 
mal “logging” operation. 


USE OF SOFTWARE 

Software is available for the BBC model B 
and the AMSTRAD PC15i2/iBM_ com- 
puters. The following describes the use of 
the BBC software (the programs for the 
other computers provide similar functions 
but differ slightly in operation). Since the 
software is ““menu” driven no real problems 
should arise, however, we shail run through 
a typical set-up procedure to familiarize you 
with the procedure. 
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1) Connect computer interface lead to 
SK1.. 

2) Insert program disk and load by 
SHIFT-BREAK keys. 

3) Switch on the logger and press “stop” 
button. 


4) Select the WRITE function with 
CLEAR option from the menu. Press the 
logger “Reset” button then hold in the 
“Clear” button and press the space bar on 
the keyboard. The computer now write zeros 
to the logger memory. 


5) Disconnect the cable from SKI and 
connect the sensor device to be monitored. 
Select the sample period and release the 
“Stop” button. When the logger has finished 
its recording-put the logger into “Stop” 
mode, disconnect the sensor and connect the 
computer lead. 


6) Select the READ function from the 
main menu. Once again the logger “Reset” 
button must be pressed before holding the 
“Dump” button. Press the spacebar to start 
the reading process, it takes about 5 seconds 
to read the data. All the recorded data is 
now in the computer memory so the logger 
can now be switched off. 

The software provides many useful func- 
tions for saving, accessing and analysing the 
information which has now been stored in 
your computer’s memory. 

Saving data : The data is stored on disk 
under a file number which is incremented 
automatically each time the “Save routine” 
is used. z 

Accessing Data : Any file can be recalled 
by simply typing the file name/number while 
in the “‘Load routine”’. 

Analysis of data : One quick method of 
analysing the data is to use the “Screen Plot” 
programme. Probably the most useful aspect 
of this is the capability to plot the data either 
as a condensed plot encompassing the total 
recorded data or to plot an expanded version 
which gives a detailed graph of those events 
of particular interest. The latter method al- 
lows the user to choose any part of the com- 
plete plot without laboriously stepping 
through all the data. 


CASE CONSTRUCTION 


The p.c.b. for the logger was designed to 
be mounted in the box shown in Fig. 4. In 
order to do this properly a few minor modifi- 
cations were necessary to the ‘‘non-battery”’ 
half of the case which, if carried out in the 
following order, should present no prob- 
lems. 


1. Cut away the existing p.c.b. mounting 
guides which are located vertically on each 
side of the case. 

2. Cut away the existing mounting pillars 
until the tapped brass bushes are free. Keep 
these for use later. 

3. Continue reducing the height of the 
pillars until three of them are 15mm long and 
the one next to the 14 way socket is 5mm 
long. | 

4. After positioning the p.c.b. the hole 
for the 14 way socket can now be marked and 
cut. 

5. Press the brass bushes into the re- 
maining pillars and glue if necessary. 

6. Using longer screws and suitable spac- 
ers the board will be held firmly in the case 
when closed. 

7. The holes for the front panel should 
now be marked and drilled depending on 
your own intended use for the logger. For 
safety reasons i.e. to avoid accidental pres- 
sing of switches, the switches have been pur- 
posely recessed from the front of the case 





Fig. 5. Suggested circuit for a tem- 
perature sensor for the Data Logger. 


allowing ‘‘screwdriver” access only. How- 
ever, there is sufficient room between the 
switches for push buttons to be used. 


TEMPERATURE 
MONITORING 


Onc of the simplest and possibly most 
interesting domestic uses for the logger 
would be a “central heating monitor’. The 
suggested circuit Fig. 5 only requires two 
cheap integrated circuits (cost approximately 
£4) and can be constructed casily on Vero- 
board since component layout is relatively 
unimportant. 

The LM35DZ is a precision temperature 
sensor which operates in the range 0 to 1000 
degrees centigrade. Its. output voltage 
changes linearly by 10mV for cach “one de- 
gree’ change in temperature and Is accurate 
to+or—0.4 degrees C at normal room tem- 
perature. Hence, it can be readily seen that 
its output swing for the full temperature 
range is Oto IV. 

The 7611 is a high input impedance, C- 
MOS, operational amplifier which has a 
facility for controlling its quiescent current. 
By connecting the /,., pin (pin 8) to V,, the 
quiescent current can be as little as 10wA. 
It is connected as a non-inverting amplifier 
whose gain can be varied by the 100k. 
potentionmeter. Since the logger gives maxi- 
mum accuracy over the voltage range 0 to 
2.4V, the temperature monitoring circuit 
should be calibrated such that its output 
swing is between () and 2.4V over the tem- 
perature range to be monitored. When using 
this circuit to monitor room temperatures it 
is suggested that the calibration be made 
between (0) and 300 degrees C hence giving a 
digital accuracy of about 8 counts per de- 
gree. 

The measured current consumption of the 
temperature monitor circuit was 73yA, 
hence it can be powered directly from the 5V 
unswitched supply of the logger. However, 
for longer battery life it is more useful to use 
the switched output of the logger which, be- 
cause of its 80mS duration, allows the tem- 
perature sensor output time to stabilize 
before a reading is taken by the Logger. UO 
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OTORISTS should find it more difficult to get lost in the 1990's 

thanks to electronic navigation systems. Several car manu- 

facturers and electronics companies have already demon- 
strated prototypes. 

The most basic systems rely on the accuracy of an electronic 
compass and sensors on the car’s wheels to calculate how far the car 
has travelled and in which direction. The car's position is displayed 
on a television monitor screen on the dashboard. For safety’s sake, 
the screen is disabled while the car is moving and information is 
presented to the driver via a computer-generated voice. 

This type of self-contained system suffers from the problem of 
accumulated error. It can’t be 100 per cent accurate in every respect. 
Tiny errors inevitably creep into the system's calculation of the car’s 
position. These errors pile up and if nothing is done to correct them, 
they eventually reach the point where the positional plot is so inaccu- 
rate as to be meaningless. 

The electronic compass works by detecting the direction of the 
Earth’s magnetic field. But the field is changed by any large chunks 
of iron nearby. The iron in manhole covers, reinforced concrete and 
bridges, for example, will upset the electronic compass and lead to 
false positioning. Even passing cars cause problems—a serious dis- 
advantage to a car-borne system! Fortunately, the on-board com- 
puter that calculates the car’s position can be programmed to ignore 
rapid and short-lived fluctuations in the received magnetic field due 
to nearby iron-rich objects. 


SATELLITE NAVIGATION 


The American Navstar Global Positioning System (GPS) offers a 
way of improving accuracy. Eighteen satellites orbit the Earth at a 
height of 20,000 kilometres. At any given time, four satellites should 
be within ‘sight’ of a receiver on the ground. Information transmit- 
ted by the satellites will enable the receiver to calculate its position in 
longitude, latitude and height to within 10 metres and time to within 
the microsecond accuracy of an atomic clock. 

But that’s not the whole story. It’s all very well knowing how far a 





Nissan’s Concept for the Urban Executive eXperimental car 
(CUE-X) bristles with the new systems that cars will begin to 
feature during the 1990’s. The CUE-X specification includes a 
satellite “drive information” system. Even more exotic Nissan 
vehicles—the NRV-11 and NX-21-feature navigational aids for 
the driver. Photo: Nissan. 
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Electronic navigation aids for motorists in the 1990's 


car has travelled and in which direction, or, with the help of satellites, 
the precise latitude and longitude of the car within a few metres, but 
that doesn’t give the driver any information whatsoever about which 
road the car is driving along and where it leads. To be of practical use 
to the driver, the position calculation has to be related to a street map 
overlaid with “‘ye olde worlde”’ pre-computer street names. 

Even in a small country, the system needs a truly enormous me- 
mory in which to store all the streets of all the country’s towns and 
cities. And, with route-planning, information about locations miles 
apart have to be accessible from the memory very rapidly indeed. 
The optical Compact Disc (CD) turns out to be the most efficient way 
of storing and retrieving the information. 


LASER MAPS 


A standard one-hour CD stores music as a series of digital pulses. 
The analogue (constantly varying) waveform of the music source is 
converted into these pulses by sampling it 44,100 times every second. 
Each sample or “snapshot” of the music is then converted into a 16- 
bit binary number (1 1001OLOTIOLOLI1, for instance). This pattern of 
zeroes and ones is transferred onto the disc permanently by burning it 
into the disc by laser. 

As all music is recorded in stereo now, the disc has the capacity for 
two independent one-hour channels. It can, therefore, hold: 


(3600 x 44100 x 16x 2) bits of information 


or over five thousand million bits of information (3600 seconds in an 
hour, 44,100 samples per second. 16 bits per sample, two channels). 
That's equivalent to approximately 150,000 A4-size pages of text. 
The immense storage capacity of the system is difficult to grasp. If 
Britain’s entire road network down to street name level was con- 
verted into CD format, a single one-hour disc would be only half full. 
Any part of the disc, and therefore any part of the map stored on it, is 
accessible to the system computer within a fraction of a second. 


ROUTE PLANNING 


The Carin car information and navigation system designed by 
Philips shows a plot of the car’s position on a small television screen 
on the dashboard. The screen will only operate when the car is 
stationary. Carin also helps motorists to plan routes. When the driver 
enters the start point and destination on the system’s keyboard, the 
on-board computer works out the most efficient route. 

As the driver sets off, the computer monitors the car’s progress and 
tells the driver where to turn left or right by means of a speech 
synthesiser. Research in Britain indicates that if drivers were directed 
by a navigational computer instead of finding their way by the most 
familiar routes and landmarks, they would make savings in fuel and 
time of approximately 20 per cent. 


RADIO UPDATE 

The advantages of directing a driver along a particular route by 
computer to save fuel and time are entirely lost if the road is closed 
because of a traffic accident or there is a 10 mile tail-back on the 
motorway because of road surface repairs. Test broadcasts of a radio 
system that could solve these problems are already under way in 
Europe. 
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Eleven European countries have so far agreed to adopt the BBC's 
Radio Data System (RDS). In the same way as teletext signals are 
broadcast with television programmes to supply extra information to Philips’ Carin car information and navigation system. 
the viewer, RDS signals carrying extra information are broadcast The system brings together information from an electronic 
with radio programmes. compass, laser discs, radio and vehicle sensors to provide valu- 
As a result of the proliferation of radio stations, it can be very able information about the vehicle’s position and the most 
difficult to find one particular station amongst the many,or to identify efficient route from start-point to destination. 


the station that the radio is already tuned into. A small liquid crystal 
screen on an RDS receiver shows the name of the station. As the 
radio is tuned through the waveband, the station names on the screen 
change. The RDS radio also receives a continually updated time- 
check and so the radio doubles as an accurate digital clock that need 
never be set or corrected. 

One aspect of the projected development of RDS is very relevant 
to car navigation. Local road and traffic reports will be transmitted 
via RDS. Philips Carin navigation system will be able to decode 
traffic information received by RDS and if necessary use it to modify 
the car’s planned route. If, for example the road ahead ts closed for 
some reason, Carin will plan an alternative route and advise the 
driver of the changes by its speech synthesiser. 

Later, other sensors on the car will be able to feed information into 
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Data Summary 
Vehicle Location Unit 
Navigation Accuracy _ in the order of 2% of distance 
travelled 
Resolution 10 metres (opt 100 metres) POSITION 
Status Inputs 16 max BEACON 
Data Outputs —Vehicle identification Frequency In 150 MHz or 450 MHz 
—Northings co-ordinate ranges 
—Eastings co-ordinate Nominal 
—Direction Power 0.3mW 
—Status Transmission 
—Distance Travelled Range 25 metres (50% CEP) 

; —Beacon update Data Outputs Location co-ordinates 
Data Rate 1200 bauds Power Supply Battery/Solar/Mains 
Dimensions 180 x 120 x 70mm as required 
Power Supply Nominal 12V vehicle supply Temperature —10°to +60°C 

500mA 
Temperature —10° to +70°C 


Plessey’s PACE Automatic Vehicle Location System. 
Information about each vehicle’s location provided by in-car 
sensors updated by roadside radio beacons is transmitted to a 
central base station. 
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A car fitted with the Autoguide navigational system 
developed by the Transport and Road Research Labora- 
tory and now operational in Westminster, London. 





Compass direction and 
crow-fly distance to 
destination 

The Autoguide dashboard display (above) shows which 
way the car should turn at the next junction, how far 
away the junction is (as a bar graph on the right of the 
display), the straight-line distance to the car’s destination 
(the figures at the bottom of the display) and even infor- 


mation about lane closures. 
Magnetic sensor 





Follow road ahead even if 
it twists and turns 


Transceiver 


Display unit 


Pilot and full systems 
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_- Speedometer/odometer 


the system. The system’s voice will be able to advise the driver to fill 
up with fuel or that the engine is overheating, or of the presence of 
ice on the road. Sensors on the steering wheel will respond if a driver 
appears to be suffering from drowsiness and the computerised voice 
will alert the driver. 


VEHICLE LOCATION 


Turning the idea of vehicle positioning on its head, a similar system 
might be used to show a central base station where a vehicle is, rather 
than to advise the driver on position and route. Plessey has devel- 
oped a vehicle location system with this in mind. 

Police, ambulance, fire brigade, taxi and courier services generally 
have to rely on voice communications with their vehicles to monitor 
the vehicles’ locations. Plessey’s PACE system shows a street map of 
the operational area with continually updated plots showing vehicle 
locations without any need for repeated interrogation of the drivers. 

Each vehicle is fitted with sensors to monitor its speed and 
direction travelled from its known start-point, as in the basic car 
navigation system. As the system is subject to errors for the reasons 
explained earlier, it is reset from time to time by radio signals trans- 
mitted from short-range (25 metres) radio beacons sited by the road- 
side. 

At the base station, the operator can select either an area or 
specific vehicles. The map and vehicle positions are then shown ona 
television monitor screen. The system also has a ‘‘free-hand” facility, 
allowing the operator to add notes to the map on traffic conditions, 
road-works etc. 

Similar systems also have an emergency call feature. If a vehicle 
crew needs urgent help, perhaps as a result of a traffic accident or an 
attack on a wages courier, they can throw an alarm switch, which 
instantly sounds an alarm at the base station and presents the oper- 
ator with a distinctive visual alarm on the screen. The appropriate 
assistance can then be called in, without delay. 


~e 
ina. 
| LES 
Initial indication of turn: 


distance shown on 
bar-graph 








Turn left: distance 
remaining 











Beacon head 


Autoguide uses roadside beacons to 
relay travel information to a transceiver 
(transmitter-receiver) in the car. If the 
pilot scheme in London is successful, it 
will be expanded into a more sophisti- 
cated nationwide system. 
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Construct your electronic circuits the new, quick and easy-to-learn 
way, WITHOUT solder: with Circuigraph Easiwire from BICC-VERO 


With Easiwire all you do is wind the circuit wire tightly around the 
component pins. No soldering, no chemicals, no extras, simplicity 
itself. Circuits can be changed easily, and components re-used. 


Easiwire comes in kit form. It contains all you need to construct 
circuits: a high-quality wiring pen with integral wire cutter, 2 reels of 
wire, a tool for component positioning and removal, a flexible 
injection moulded wiring board, double-sided adhesive sheets, 
spring-loaded terminals and jacks for power cor nections and an 
instruction book. Of course, all these components are available 
separately too. 


To take advantage of the special introductory offer, complete the 
coupon on the right and send it to: 


BICC-VERO ELECTRONICS LIMITED, 
Flanders Road, 

Hedge End, 

Southampton, SO3 3LG 





Please rush me..............Easiwire kits, retail price £18.-: 
special introductory offer £15.-. (includes p & p and VAT). 


| enclose cheque/postal order for............., made payable to 
BICC-VERO Electronics Limited 


Please debit my credit card as follows: 





Card Number ........................ 
BEI LCD hid sca oiaccs hitendbatsentucviyalccsaensasccsacitesinshonciialsosaneacoyaenaeeee 


TIN coin cece acts 


POS i ch nF Soe oh a secon ta iabaceanasotiueibadbassnaeitiel a 


Signature ................0.000. 


or phone 04892 88774 now with your credit card number 
(24-hour answering service). 


Constructional Project 
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Part 3 Smoke Detector and Temperature Monitor 


In this series our main concern will be 
securing the home against intruders, but 
we shall also describe devices for securing 
it against fire. The system is modular, so 
that you can adapt it to your needs. 


HIS month we describe a Smoke Detec- 
Tic. which gives an alarm when the fire 

is getting under way, and also a Temper- 
ature Monitor which, with suitable placing of 
the sensor, is able to monitor likely trouble- 
spots and sound the alarm before the fire 
Starts. 

Both of this month’s circuits are intended 
for operation in conjunction with the security 
system described in Part 1. However, they 
can drive a siren directly, so are equally suit- 
able as stand-alone devices. 


SMOKE ALARM 


The smoke alarm circuit (Fig. 3.1) closes a 
relay switch when it detects small quantities 
of smoke in the air. The red light from an 
l.e.d. (D1) is directed at two light-dependent 
resistors (R5, R6) placed about 3cm away. 
The circuit is contained in a tubular enclo- 
sure which assists in conducting smoke past 
the I.d.r.s and also excludes most of the light 
from external sources. The I.d.r.s are po- 
sitioned so that they are more-or-less equally 
illuminated by the l.e.d. The circuit is in a 
balanced quiescent condition and the relay 
switch is open. Changes in external illumina- 
tion may reach the I.d.r.s, but they are 
affected equally so the circuit remains bal- 
anced. 

When smoke first enters the enclosure, it 
rises and swirls around the space between the 
l.e.d. and the I.d.r.s. The smoke is denser in 
some regions than others particularly when 
the smoke first enters the enclosure. The 
I.d.r.s are no longer equally illuminated. At 
one moment RS receives more light than R6; 
an instant later R6 receives more than RS. 
The circuit alternates rapidly between one 
unbalanced state and the other. 

In the balanced condition, the output of 
the op. amp is approximately mid-way 
between the two supply rails, i.e. it is +6V. 
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As illumination varies, the potentials at 
points A and B vary. R4 is connected to the 
+12V rail while R7 is connected to the 0V 
rail. The lI.d.r. sensors therefore act in 
opposite directions. A partial reduction in 
the light reaching R5 causes the output of the 
op. amp to fall below 6V, while a partial 
reduction of light to R6 causes the output to 
rise above 6V. A change in the amount of 
light reaching both R5 and R6 cancels out 
and the output remains close to +6V. 

The effect of smoke is to cause the output 
of IC1 to fluctuate rapidly above and below 
+6V. The oscillating voltage passes across 
C1 and is fed to a diode pump, consisting of 
D2 and D3. The positive-going voltages from 
the pump are used to charge C2. The charge 
normally leaks away through R11 but a rapid 
pumping action, resulting from the detection 
of smoke, causes the charge on C2 to rise 


steadily. When this has risen to a sufficient 
level, a base current flows to TR1, turning it 
on. The relay coil is energised and the relay 
switch closes. | 

The relay switch may be wired as one of 
several parallel switches in the ‘‘mat”’ loop of 
the security system (Fig. 3.2). Thus, the 
alarm system is triggered when the switch 
closes. In practice, the spikes generated on 
the supply line when the relay coil is 
activated usually cause the circuit to go into 
permanent oscillation at this stage. The relay 
switch closes and opens regularly about twice 
a second. This oscillation is of no conse- 
quence as it only occurs after smoke has been 
detected. 


SMOKE ALARM 
CONSTRUCTION 


The Smoke Alarm is constructed on a nar- 
row piece of stripboard, cut to fit into the 
tubular enclosure (Fig. 3.3). For the enclo- 
sure, use a length of plastic water pipe (the 
type used for bath waste pipes etc.). 

The circuit-board is mounted within the 
tube on two bolts (Fig. 3.3). Fig. 3.4 shows 
the component layout. The leads of the 
l.e.d. (D1) are bent so that the diode is 
parallel with the plane of the board. The 
l.d.r.s are positioned so that their receptive 
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Fig. 3.2. Wiring the Smoke Alarm to 
the “Mats” circuit. 


surfaces face towards the l.e.d. Resistors R8 
and R9 are small and lie close to the board, 
so they do not obstruct the light from the 
Led. 

The pin-out of the d.i.l. relay used in the 
prototype is shown in Fig. 3.5. You may 
need to modify the strip-board layout if a 
different type of relay is used. If the relay 
you are using incorporates its own protective 
diode, D4 may be onnitted. 


COMPONENTS 


SMOKE ALARM 
Resistors 


180 (2 off) rs | | 


470 See page 490 


22k (3 off) 
ORP 12 light-dependent 
resistor, or similar (2 off) 
12k (2 off) 
820k 
27k 

‘All YaW carbon 


Potentiometer 
VR1 10k horizontal sub- 
miniature preset 


Capacitors 
G1, C2 10, elec.16V or 25V 
Semiconductors 
D1 TIL209, red I.e.d., or 
similar 
D2toD4 1N4148 diode (3 off) 
TR1 ZTX300 npn transistor 


Integrated circuits 
IC1 741 op.amp 


Miscellaneous 

RLA1 6V or 12V relay, normally 
open, in d.i.l. package (NEC type 
PG1A-12, etc.) 

2.5mm matrix stripboard (11 
strips<x48 holes): 1mm _ terminal 
pins (6 off); 8-pin d.i.l. i.c. socket; 
14-pin d.i.l. ic. socket (or as re- 
quired for RLA1); materials for en- 
closure and mounting (see text); 
connecting wire; fixings; etc. 





Approx. cost 
Guidance only 
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Fig. 3.3. Mounting of the Smoke 
Alarm. 
Hoy TING AND SETTING 


When assembled, the circuit is first tested 
by connecting a voltmeter between the two 
test-points T1(—) and T2(+). It is best if 
testing is done in a dimly-lit corner of the 
room. Switch on the power; the l.e.d. lights. 
The meter may show any value, possibly with 
its needle below the zero mark (or a negative 


+12V 


—— 
7 — 


Rerrtrtieanttmoorowv pp 


OV 


> BO oOmAOo rT HK HK 


EE14736 





Fig. 3.5. Relay connections for the 
PG1A-12. 


Fig. 3.6. Using the Smoke Alarm on 
its own. 


AUDIBLE f 
WARNING 
DEVICE 





reading, if you are using an autoranging digi- 
tal meter). Adjust until the reading is close 
to OV (from now on voltages are measured 
relative to the +6V line). 

It should prove easy to balance the circuit. 
If this is not possible with VR1 turned fully in 
either direction, check all connections, and 
the soldering of the joints. Replacing R7 
with a resistor of lower or higher value may 
also solve this problem. With the circuit bal- 
anced, place a thin sheet of transparent poly- 
thene (from e.g. a polythene “food bag’’) in 
between R6 and D1; the meter reading 
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should rise to 4V or more. Place the poly- 
thene in front of R5; the reading should fall 
to —4V or less. 

Assuming that all appears to be operating 
properly, set up the circuit for smoke detec- 
tion as follows. Slide the circuit-board inside 
the enclosure so that the l.e.d., I.d.r.s and 
i.c. are inside the tube but VR1 is just out- 
side. Connect the meter to T1 and T2 as 
before. Switch on the power. You may find 
that VR1 needs further adjustment and the 
large change of light level brought about by 
enclosing the circuit will probably throw the 
circuit out of balance. Incidentally, it is not 
essential to balance the circuit at exactly OV. 
A fraction of a volt on the positive side is 
near enough. 

Fix the tube temporarily in a vertical po- 
sition with its lower end a few centimetres 
above the bench. Cut a strip of fairly thick 
cardboard about 2cm wide. Set light to one 
end of it, then blow out the flame to leave 
the end of the strip smouldering. Hold this 
below the enclosure so that the smoke rises 
through it. As the smoke reaches the I.d.r.s 
the meter reading should fluctuate irregu- 
larly between about +3V and —3V. 

Remove the smouldering card and exting- 
uish it carefully. Now connect the meter to 
the two relay switch terminals (positions D48 
and J48, Fig. 3.4). Switch the meter to a 
resistance range. It should read “‘infinity”’ 
because the switch is open. Light the card 
again and hold it below the tube. After about 
a second the needle should swing sharply to 
“zero’’, showing that the relay switch has 
closed. Once triggered by smoke, it may 
oscillate between “infinity” and ‘‘zero’’, as 
explained previously. | 

Next, solder connecting wires to the ter- 
minals to instal the detector in the security 
system. It can of course also be used as an 
independent unit if required (see Fig 3.6). 
The circuit requires only 60mA. A low- 
power battery eliminator makes an ideal 
power source. 


MOUNTING 


For maximum effect, the detectors should 
be mounted above any potential source of 
fire (such as a central-heating boiler) and 
close to the ceiling. For general fire-detec- 
tion in a house, mount it at the top of the 
stairs. If you require maximum security, 
instal several detectors in various key parts 
of the house. | 

Fig. 3.2 shows that the OV line of the 
‘“‘mats” loop may be used as a return power 
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line. Only a single 12V supply line is re- 
quired between the control unit and the 
detector; this line could be used to supply 
several detectors. The remaining connec- 
tions are made to the nearest part of the 
“mats” loop. 

The unit may be given a less utilitarian 
appearance by covering the piping with a 
decorative material such as ‘‘Contact’’, or 
similar wallpaper to that on the mounting 
surface. It is important that the upper and 
lower ends of the tube should be unrestricted 
to allow the smoke to enter and leave freely. 
If desired, a circular piece of coarse-gauge 
wire mesh can be pressed into each end of 
the tube to prevent insects from entering and 
possibly triggering the alarm. Do not use 
fine-gauge mesh as this unduly restricts the 
entry of smoke. 

The device is not greatly affected by 
changes in ambient illumination, and is al- 
most immune to the slow changes of natural 
daylight. Nevertheless, it is best positioned 
at a reasonable distance from lighting fittings 
or where direct daylight and sunlight can 
reach it. 


TEMPERATURE 
MONITOR 


The Temperature Monitor is an easily- 
constructed inexpensive device so it is feas- 


ible to have several monitors scattered at 
strategic positions in the house. The proto- 
type has the temperature sensor mounted 
inside the case, with holes drilled to allow air 
to circulate. This version, therefore, moni- 
tors air temperature. Suitable positions for 
this device include the room in which the 
central heating boiler is situated, any rooms 
in which there are exposed flames, the head 
of the stair-well, children’s rooms, the garage 
or workshop. 

The device is best mounted near the ceil- 
ing and, if possible, immediately above any 
likely source of fire. Alternatively, the sen- 
sor may be mounted outside the case, con- 
nected by a pair of thin wires. It is then 
possible to strap the sensor to surfaces that 
are likely to become overheated when a fire 
is imminent. Such surfaces include chimney 
ducts, and the ducts of air extractor fans. 
The device has other less dramatic applica- 
tions, such as warning when the greenhouse 
is too hot in the summer months. 


TEMPERATURE 
MONITOR CIRCUIT 


The temperature sensor is a thermistor 
(Ri in Fig. 3.7). The VA1056S is a negative 
temperature coefficient thermistor, with a 
resistance of about 47k at 25 degrees C. Its 
resistance falls as ambient temperature in- 
creases. The VA1056S is normally marketed 
as a rod, but sometimes is available in disc 
form. Either type is suitable for this project. 

As Fig. 3.7 shows, the thermistor and VR1 
form a potential divider. As temperature 
rises, the decreasing resistance of the ther- 
mistor causes a rise in potential at the base of 
TR1. TR1 and TR2 together form a Schmitt 
trigger. When the temperature is below 
danger level, TR1 is off and TR2 is on. The 
current flowing through TR2 lights the l.e.d. 
D1, which acts as a pilot lamp to indicate that 
the monitor is active. As soon as the temper- 
ature reaches the danger level, as deter- 
mined by the setting of VR1, TR1 is turned 
on and TR2 is turned off. Because this is a 
Schmitt trigger, there is a sharp “‘snap”’ ac- 
tion. Once it has occurred, it cannot be re- 
versed by any slight decrease in temperature. 

The output from the trigger circuit is at the 
collector of TR2. This is connected by re- 
sistor R6 to TR3, which acts as a simple 
switching transistor, controlling the relay 
RLA1. When temperature is below the 
danger level, TR2 is on, so the potential at its 
collector is low and TR3 is off. The relay is 
not energised and its contacts are open. 





Fig. 3.7. Temperature Monitor circuit. 
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Fig. 3.8. Wiring the monitor into the 
“Mats” circuit. 





Fig. 3.9. Using the Temperature 
Monitor on its own. 


However, when the temperature is at or 

above the danger level, TR2 is off, the 

potential at its collector is high, TR3 is on, ? ; ae 

the relay is energised and its contacts are Fig. 3.10. Stripboard layout and wiring for the 
- closed. temperature monitor. 


CONNECTION 


The relay can be wired into the “mats” 
loop of the security system (Fig. 3.8), in 
parallel with the pressure mats, other tem- 
perature monitors or the smoke alarm. Trig- 
gering of any one of these devices causes the 
alarm to sound. Alternatively, it can operate 
independently, with its own siren (Fig. 3.9). 

If the monitor is operated as part of the 
main security system, it obtains its power 
from the main power supply circuit. For 
economy of wiring, the 0V terminal of the 
circuit may be connected to the return line of 
the pressure mat wiring, as Fig. 3.8 shows. If 
the monitor is operated independently (Fig. 
3.8), a low-current 12V power pack is used. 
A variety of “battery eliminator”’ devices are 
available cheaply and are ideal for this pur- 
pose. The quiescent current is only a few 
milliamps, so battery power may be con- 
sidered. 


CONSTRUCTION 


The stripboard layout is shown in Fig. 
3.10. The components are assembled on the 
board as shown, keeping the leads of R1 and 
D1 long. The leads of R1 are long so that the 
thermistor is well clear of the board, to allow 
maximum ventilation. The leads of D1 are 
long so that the l.e.d. can project through 
the hole cut for it in the case. If R1 is to be 
mounted off the board, insert two terminal 
pins at I1 and M1, and wire the thermistor to 
these. 

The value of R2 depends upon the temper- 
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ature at which the monitor is to be triggered. 
To work out what this is to be, we need to 
know the value of R1 at that temperature. 
One way of discovering this is to heat R1 to 
the specified temperature and measure its 
resistance. Another way, adequate for this 
purpose, is to calculate the resistance from a 
value known at some other temperature. 
The equation for calculating this is: 


VENTILATION 
HOLES 


VENTILATION 
HOLES 


Ry =Ryp.e(B/T1-B/12) 


T, and T, are the two temperatures con- 
cerned. Note that these are in Kelvin, which 
is 273 greater than the temperature in de- 
grees Celsius. B is the temperature charac- 
teristic of the thermistor (=)3925 for the 
VA1056S) and e is the exponential factor 
(=2.7183). Given that this thermistor has a 
resistance of 47k at 25 degrees C, its re- 
sistance at other temperatures may be calcu- 
lated, as shown in Table 3.1. 


THERMISTER 
ian Oe 


CIRCUIT BOARD 


(OR STAND OFF) 


TABLE 3.1. 
Temperature Resistance Parallel 

OC) ey ri Be ne » R2 The second column of the table tells us the 
(kilohm) (kilohm) resistance of R1 at the temperature at which 
we wish it to trigger the alarm. The tolerance 
, 30 of thermistors is only + 20 per cent, so these 
35 3] 100 are approximate values only. To adjust the 
40 95 56 trigger circuit we switch in another resistor 
45 7” 39 (R2) in parallel with R1, so the the combined 
50 7 57 resistance of Rl and R2 at 25 degrees C 


equals what the resistance of R1 alone would 
be at the required triggering temperature. 
These values (in the third column of the 
table) have been calculated and taken to the 
nearest E12 preferred value. If you require 
more precision, the formula for the calcula- 





COMPONENTS (ie 
R=47xRy 
47—Rr 
TEMPERATURE MONITOR 
Resistors Where R is the required resistor and R- is 
R1 VA1056S n.t.c. thermistor the resistance of R1 at the triggering temper- 





R2 see text ature, as taken from the second column of 
R3 12k the table. 
R4 4k7 
R5 470 a SETTING UP 
R6 100k We assume that you are adjusting the circ- 
R7 68 See page 490 uit in a room at a temperature of about 25 
All %W carbon unless otherwise degrees C, so that the resistance of R1 is 
specified 
Potentiometer 
VR1 = 10k sub-miniature 
horizontal carbon preset 
Semiconductors 
D1 TIL209 or similar light- 
emitting diode 
D2 1N4148 
TR1 to 
TR3 ZTX300 npn tran- 
sistor (3 off) 
Miscellaneous 
$1,S2 push-to-make push- 


buttons (2 off) 
RLA1 p.c.b. mounting 12V reed 
relay, normally open contacts; 


stripboard 2.5mm matrix (22 strips 
by 24 holes); 1mm terminal pins (6 
off); case standoffs or bolts with 
nuts for mounting board (2 off); 
mount for l.e.d. 


Approx. cost £ 74 
Guidance only 
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BOLT FOR MOUNTING 1 






PANEL MOUNT 
FOR LED 


CASE 





LID 


close to 47k. Press S1 to bring R2 into the 
circuit in parallel with R1. Hold $1 while you 
rotate VR1 to reduce its resistance (turn it 
anticlockwise) until the l.e.d. comes on. 
Then turn VR1 slowly in the opposite 
direction until the l.e.d. just goes off. This 
sets VR1 so that the circuit will trigger the 
alarm at the required temperature. Release 
S1. Now press S2, to set the circuit; the l.e.d. 
comes on. To check circuit operation, heat 
the thermistor (hold a hot soldering iron a 
centimetre beneath it). In a few minutes the 
l.e.d. goes off and the relay closes. When the 
thermistor has cooled, the circuit is set by 
pressing S2 again. 

Once the circuit is adjusted, no further 
adjustments to VR1 should be made. How- 
ever, by pressing S1 at any time, the circuit is 
triggered and the alarm sounds. In this way 
S1 may be used to sound the fire alarm 
manually. Fig. 3.10 shows the circuit in its 
case, with two push-buttons of equal size. If 
you prefer, S1 can be a much larger button, 
connected to the main circuit by leads. It 
may be mounted conspicuously in an accessi- 
ble position and marked ‘“‘Fire”’. O 


Next month: An Infra Red Beam Alarm. 
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HE dream continues. Despite years of 
| false dawns and dashed hopes there 
are still people looking to create robot 
butlers and gardeners to take away all 
those unpleasant menial tasks that take 
up so much time, leaving us intelligent 
human beings to concentrate on the 
more important things in life. 

At the moment there is a Government- 
sponsored team hard at work with a 
budget of between £30,000 and £40,000 
to find uses for robots in the home. It is 
described as a feasibility study but the 
press release from the Department of 
Trade and Industry, which announced the 
group’s formation, seemed convinced 
that robot servants were more than feas- 
ible. 

“The department is setting up a group 
of industrialists and academics who will 
develop intelligent robots for use in, and 
around, the home.” No doubt there. How- 
ever, |am less than convinced. 

| began writing about small robots al- 
most five years ago when home robots, 
led by Nolan Bushnel’s Androbot, were 
about to become the next new high tech- 
nology success story after the home com- 
puter. It did not happen. The attempt 
became bogged down under the weight 
of expectations which the Androbot could 
not fulfil. 


EXPECTATIONS 

Robots, unfortunately, do not come 
as something totally new to be looked at 
and assessed on their merits. The dream 
of the robot servant has been around for 
centuries in all the media. No writing or 
film about the future would be complete 
without its robot, Robocop being one of 
the latest in a long line. 

When someone tries to sell a robot for 
the home it has to compete with those 
expectations, which are totally unreal on 
the basis of present technology. It is a 
problem which both IGR, with its buggy, 
and Spectravideo, with its RobotArm, 
came up against when they tried selling 
into the home. 

To be fair they, as did Bushnell, appre- 





ciated the problem enough to try to alter 
people’s perceptions. Bushnell tried to 
convince people to part with the best part 
of £1,000 for a robot which had no pre- 
tensions about being useful but was 
clearly stated to be a toy. The others con- 
sidered creating games which could be 
played by the robots. IGR closed down 
and Spectravideo now supplies most of 
its arms to Logotron and Resource as part 
of their educational arm package. 

Their efforts were of little use against 
the myths which the setting up of this 
group seems determined to perpetuate. It 
is not that the area it is covering cannot 
make use of robots. As a way of creating 
and developing an interest in a wide 
range of technologies small robots are 
ideal. However, statements like “‘new 
technologies will make certain types of 
domestic robot a reality’’ do little to 
encourage reasonable expectations of 
what is going to be achieved. 


DOMESTIC AND LEISURE 

The DTI’s intentions are admirable. The 
domestic and leisure group was set up as 
part of the department's larger Advanced 
Robotics initiative. It began a couple of 
years ago with the aim of developing and 
integrating artificial intelligence, comput- 
ing and robots with traditional engineer- 
ing techniques. A_ national research 
centre is being set up in Salford—an an- 
nouncement is likely soon—to be a focus 
for work in advance robotics. 

_Nine areas were chosen for work, and 
feasibility studies have been undertaken 
in seven of them, only the domestic and 
agriculture areas remain to be assessed. 
The next stage is for industry, educational 
establishments and the Government to 
get together to consider undertaking 
further development of some areas which 
have been highlighted. That stage is 
being undertaken by the _ tunnelling 
group. 

To date the work has been concen- 
trated on how robots can help in hostile 
environments, such as fire fighting and 
nuclear installations. The work for the 
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home has only recently started. 

Although the domestic and leisure 
feasibility study has yet to be started the 
group has already been considering a 
guidance system, which could be used in 
a security robot to patrol the home, detec- 
ting out-of-place or missing items and 
intruders. 


SECURIBOT 

While not as ambitious as the robot 
servant dream of the DTI press release, 
the problems facing a home securibot 
can give a good insight into the problems 
faced by any robot expected to work in 
the home. In their existing or prospective 
industrial uses robots operate in a struc- 
tured environment which allows the 
number of different situations with which 
the robot has to contend to be limited, 
simplifying its operation considerably. 

There are well-known stories of paint 
sprayers which have continued spraying 
although there is nothing there. They 
could not sense the absence of the part to 
be sprayed because under normal condi- 
tions the part would be in place. To add a 
sensor with the necessary feedback for 
the odd occasion when something went 
wrong was seen as an unnecessary com- 
plication. 

The home is far from being a structured 
environment. In all the best unordered 
houses items move from day to day, hour 
to hour. Unless the securibot is not to be 
continually complaining that something 
is missing it would be necessary to make 
sure that everything was kept in one 
place or that the robot would have to 
develop some intelligence to allow it to 
recognise items in different places in a 
reasonable amount of time. Both sol- 
utions pose problems in being excessi- 
vely restricting or being highly complex 
and, therefore, expensive. 

In addition artificial intelligence is not 
yet developed enough to allow the robot 
to react with any kind of speed. For 
example there are many ways of recog- 
nising a chair, depending on the direction 
from which it is approached and on the 
other items in the room. For the robot to 
decide what object it was sensing it 
would have to sort through all its me- 
mory which could take some time. It is 
here that the initiative could flounder. 

The DTI is only fully financing tne feasi- 
bility stage. Further work must have 50 
per cent of its funds from industry. It is 
doubtful whether industrialists would be 
willing to fund artificial intelligence re- 
search, which has shown itself to be a 
very long-term project, even if there was 
a possible product at the end of it. 

| hope that | am wrong. | hope that 
people with the imagination and creativ- 
ity of Richard Greenhil and Dave Buckley, 
both former IGR people, and Jim Whiting, 
of the outrageous robotic sculptures, can 
come up with robots which will catch the 
popular imagination. However, | remain 
sceptical: 

IGR’s Buggy for which Games were 
being written 
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AVING spent the last three articles deal- 
H:: in detail with EPROM program- 

ming using the BBC computer, this 
month we will consider a few more light- 
weight aspects of the BBC machines. 


Geriatric BEEBS 

Although it may not seem like it, the BBC 
model B has been a popular computer for 
what must be around five years now. It was 
probably at its most popular in the first one 
or two years of production, which means that 
a large percentage of the BBC computers 
currently in use are around three to five 
years old. Fortunately, these computers are 
quite strongly built, and they should last a 
good many years. My BBC model B has 
received a great deal more use than certain 
other computers in my possession which are 
literally falling apart! My model B looks its 
age, but is still in fairly solid condition. 

A lot of the components in these com- 
puters are “off the shelf’ types, and the 
circuit board is not one of those that is popu- 
lated by little more than half a dozen special 
chips. The special components that are used 
in the design still seem to be available from 
the larger BBC retailers, and will presum- 
ably continue to be available for some time 
to come. It is well worth keeping BBC com- 
puters in serviceable condition for as long as 
possible, as replacing one with a Master 128 
would be quite costly. 

An Archimedes computer with the right 
add-ons will also act as a suitable replace- 
ment for a BBC model B, but this option is 
even more costly. At least the BBC line of 
computers is continuing, and they have not 
gone the way of many model B contempora- 
ries which are now little more than dim mem- 
ories. 


Keyboard 

A problem I have experienced with my 
BBC computer, and one that is apparently 
not uncommon, is the unit producing a blank 
screen and a continuous tone from the 
speaker at switch-on. Sometimes the prob- 
lem manifests itself in the form of either no 
characters or the wrong characters being pro- 
duced on the screen when the keyboard is 
used! Both problems are usually intermit- 
tent, and the computer may perform flaw- 
lessly for some time and then give repeated 
difficulties. 

The problem seems to be due to the ribbon 
cable used to connect the keyboard assembly 
to the main printed circuit board. I suppose 
it is more accurate to say that it is the multi- 
way connectors that give the problem. These 
are of a type much used in home computers, 
and it seems likely that similar problems with 
other computers are not uncommon. The 
root of the trouble seems to be nothing more 
than bad connections betwen the plugs on 
the circuit boards and the sockets on the 
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ribbon cable. Although the connectors may 
be firmly locked together, there may still be 
a poor electrical contact between the two. 

Just removing the cable and then plugging 
it back in place again seems to cure the prob- 
lem. Presumably this scrapes the contacts of 
the connectors against one another and 
cleans them off to some extent. In the 
interest of good long term reliability it is a 
good idea to remove and refit the cable a few 
times, and to give all four connectors a quick 
spray with contact cleaner. 

It is easy enough to see why a poor connec- 
tion to the cable would prevent the keyboard 
from functioning properly, but why would it 
prevent the computer from completing its 
start-up routine and providing the usual ini- 
tial screen message? Well, virtually all com- 
puters go through some form of checking 
routine at switch-on. 

The IBM compatible I use for word pro- 
cessing etc. actually goes through quite a 
long checking sequence each time it is 
switched on, and gives on-screen reports 
about the memory, display driver, keyboard, 
etc. The BBC model B seems to go through 
some form of start up routine of this type, 
but in the event of a fault being detected it 
just seems to hang-up, rather than giving an 
on-screen error message. The keyboard 
seems to be included in its start-up checking 
routine. 

A strange phenomenon I have noticed 
over the years is that the actual potential of 
the +5 volt supply seems to have been grad- 
ually reducing. It eventually fell to below 4.5 
volts (as read on three different multimeters) 
and I was resigned to the fact that a replace- 
ment power supply module would probably 
be required. However, after a short circuit 
on the +5 volt supply due to a faulty add-on 
device the supply voltage seems to have been 
restored to its full rated potential! I must 
admit that I have no idea why there should 
have been the gradual fall off in the supply 
voltage, or the sudden recovery. Any ideas 
anyone? (Possibly something to do with elec- 
trolytic leakage? Ed.). 


Regulation Efficiency 

A well known shortcoming of the BBC 
computers is the noise problems associated 
with the four analogue inputs of the analogue 
port. Separate digital and analogue ground 
terminals are provided, but use of the analo- 
gue ground terminals seems to no more than 
marginally reduce the problem. The problem 
is reputedly one with the NEC p»PD7002 
analogue to digital converter chip and not a 
computer design fault. 

I have tried adding decoupling capacitors 
to give reduced noise, but have met with no 
real success. The only way of obtaining 
improved performance seems to be to take 
several readings and then use some system of 
averaging to counteract the random vari- 
ations introduced by the noise. Where speed 
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Fig. 1. The voltage regulator used in the 
BEEB’s A/D converter. 


is not a problem this can be quite effective. 
The more readings used in each averaging 
calculation the better. The potential 12 bit of 
the converter can probably never be fully 
realised in practice, but you can get quite 
close. Acorn only claim 10 bit accuracy for 
the converter incidentally. 

A less well known problem with the analo- 
gue port is a lack of accuracy and stability in 
the 1.8 volt reference source. This reference 
voltage is generated by a simple diode shunt 
regulator, as shown in Fig. 1. This relies on 
the fact that about 0.6 volts is produced 
across a forward biased silicon diode. Three 
diodes in series, therefore, give an output 
voltage of approximately 1.8 volts. This is a 
rather crude form of regulator when com- 
pared to the high quality types used in some 
other analogue to digital regulator circuits. 
The actual reference voltage can vary signifi- 
cantly from its nominal 1.8 volt level, and it 
is also apt to drift significantly. 

One cause of the problem is that the exact 
voltage developed across a forward biased 
silicon diode varies somewhat from one com- 
ponent to another. The main problem is that 
this voltage is temperature dependent. In 
fact diodes are often used as temperature 
sensors. The variation in voltage is not very 
large, and is generally no more than a re- 
duction of about 3 millivolts per degree 


Centigrade. With three diodes in series this 


becomes some 9 millivolts per degree Centi- 
grade. This represents about 0.5 per cent per 
degree Centigrade, which is substantially 
higher than the resolution of the converter 
(even when making some allowance for the 
noise problem). The temperature inside the 
computer can rise substantially in the half 
hour or so after switch-on, and the reference 
voltage can drop substantially as a result of 
this. 

Measurements made on my BBC Model B 
showed an initial reference voltage of 1.927 
volts, with a fall of about 1 per cent in the 
space of a few minutes after switch-on. It 
then fell by a further 1 per cent over the next 
25 minutes or so, and continued to fall at a 
slower rate for some time thereafter. After a 
couple of hours the reference voltage had 
fallen by over 3 per cent. Remember that in 
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percentage terms the resolution of the con- 
verter is better than 0.01 per cent (even al- 
lowing for the reduced resolution caused by 
the noise problem). 

For some applications any drift is of no 
importance. This really means applications 
where the analogue inputs are fed from a 
potential divider circuit connected between 
the reference source and analogue ground. 
Any change in the reference voltage is pre- 
cisely matched by a change in the full scale 
sensitivity of the converter. The net result of 
this is no change at all in the readings 
obtained. Where any drift becomes import- 
ant is in applications that have the analogue 
port measuring a voltage produced by some 


add-on device. A lot of the published designs | 


which utilize the analogue port of the com- 
puter fall into this category. 

It would be quite possible to remove the 
existing regulator components and replace 
them with a more efficient circuit. The three 
diodes, load resistor, and decoupling capaci- 
tor (which will probably be a tantalum bead 
type) are situated between the »DP7002 
integrated circuit and the 15 way D connec- 
tor of the analogue port. However, I am not 
keen on making internal modifications to 
commercial equipment, even if it is well out 
of the guarantee period. 

An alternative is to have an external volt- 
age regulator circuit in any add-on to the 
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Fig. 2 (left). An add-on regulator circuit. 


Fig. 3 (right). Pinout details of the ZN423. 


analogue port which requires a high degree 
of accuracy. The key to success is to have the 
new reference generator produce a voltage 
that is somewhat lower than the normal ref- 
erence level. The three diodes are then cut 
off and have no effect on the external regu- 
lator circuit. This still leaves the load re- 
sistor, but this does not need to be a 
problem. 

A circuit for an external reference voltage 
generator is shown in Fig. 2. This looks like a 
conventional Zener diode shunt regulator 
circuit, but in this case the Zener is actually a 
high quality Ferranti voltage regulator device 
which has a nominal avalanche voltage of 
1.23 volts. It has excellent stability and accu- 


racy. The internal 2k7 load resistor of the 
computer is no problem as the ZN423 needs 
to pass a current of 10 milliamps or so in 
order to work efficiently. This requires the 
use of a fairly low value load resistance, 
which is formed by the parallel resistance of 
the internal 2k7 resistor and the external 330 
ohm component. 

The ZN423 has good temperature stabil- 
ity, and if it is mounted in an external unit it 
will presumably be subjected to a very re- 
stricted range of ambient temperatures any- 
way. Results using this device certainly seem 
to be very good, with negligible drift. 

Note that the ZN423 does not have the 
usual Zener diode tubular type encapsula- 
tion. It is contained in a sort of two lead TO- 
18 style case, similar to the encapsulation 
used for the popular BC109 series of transis- 
tors. Leadout details for the ZN423 are 
shown in Fig. 3. 

An important point to bear in mind if you 
use this regulator circuit is that the full scale 
sensitivity of the converter is changed from 
1.8 to 1.23 volts. If necessary, potential div- 
iders can be used ahead of the analogue 
inputs to reduce their full scale sensitivity 
back to about 1.8 volts. However, in most 
cases it will probably be possible to adjust 
the add-on used with the port to suit the 
lower full scale value, or some minor changes 
to the software might be sufficient. 
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Hear, Hear! 

We all know that everything goes 
wrong in the end. | heard recently of a 
couple of unusual equipment break- 
downs. The first concerned David Steel 


who recently retired from leadership of . 


the S.D.P. 

During the BBC’s coverage of the last 
election, David Steel was in Wales while a 
reporter in London asked him awkward 
questions. As is usual in these cases, 
Steel was wearing a small earpiece. As 
the questions became more awkward, 
Steel’s earpiece stopped working. So he 
couldn't hear the questions and couldn't 
be expected to answer them. 


Over the next few weeks, the BBC got 
letters from all round the world, from 
firms making earpieces which were 
claimed to be more reliable, but the BBC 
was confident that it did not need to buy 
any new earpieces. Engineers had 
checked David Steel’s earpiece directly 
after the aborted interview, and found it 
to be working perfectly well. As far as the 
viewers were concerned, David Steel was 
the innocent victim of equipment that 
went wrong. 


Roger Cook’s radio programme special- 
ises in telephoning shady businessmen 
and taping their responses. Those who 
slam down the ‘phone or shout abuse 
come off badly. So do those who expose 
themselves to Cook’s questions. 


Even the BBC engineers setting up 
Cook's ‘phone link had to admire the 
cheek of one con man who found a neat 
new way round the problem. 

He had been told that Roger Cook 
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wanted to interview him by telephone, 
and said “yes that would be fine—I’ve got 
nothing to hide or be ashamed of- I'll 
make a point of being in and keeping the 
telephone line clear”. 

When the BBC made the connection, 
the con man answered the telephone. 
“Hello” he said helpfully. Then he just 
continued saying ‘Hello’, over and over 
again, complaining that he could not hear 
Roger Cook at the other end. 

Finally he said ‘‘We seem to have been 
cut off’, and hung up. When the BBC 
tried to ‘phone back, all they got was an 
engaged tone. This went on for several 
hours. As a BBC engineer put it “We 
could hardly broadcast an engaged tone 
in reply to Cook’s questions”. 

Later that day the con man adminis- 
tered the coup de grace. His secretary 
‘phoned the BBC from another number, 
saying that her boss was awfully sorry, 
he’d been trying to get through to Roger 
Cook all day to record the interview, but 
had failed—and he had now had to leave 
town for an appointment. Was there 
some other time they could arrange to 
talk? 

Although the BBC engineers were con- 
vinced that there never had been any- 
thing wrong with the line, there was no 
way they could prove it and the interview 
had to be abandoned. 


More news on video 

The new Super-VHS system improves 
picture clarity by raising the frequency of 
the f.m. video carrier and increasing its 
modulation bandwidth. This makes the 
system capable of resolving over 400 ver- 
tical lines, compared to around 240 lines 


for standard VHS. What has never pre- 
viously been made clear, however, is that 
raising the video carrier loses 6dB of sig- 
nal and widening it loses 2dB, meaning 
an unacceptable reduction of signal-to- 
noise ratio from 47dB (for standared VHS) 
to 39dB (for Super VHS). 

To recover this lost 8dB, S-VHS relies 
on better tape (a gain of 2dB), better 
heads (another 2dB) and modified pre- 
emphasis circuitry (another 4dB). 

However, there are still two insupera- 
ble snags. Altering the carrier and em- 
phasis means that tapes recorded in S- 
VHS mode will not play back on a stan- 
dard machine. The pictures on screen are 
torn and barely recognisable. If film com- 
panies want to support S-VHS with pre- 
recorded videos, they must thus be pre- 
pared to put out each film, in two ver- 
sions, standard and super, but it is 
unlikely they will do so. Even in Japan 
there are still only two or three titles to 
choose from. 

The other snag is that the improved line 
resolution is only obtained if a ‘‘compo- 
nent” signal is fed from the video re- 
corder to TV set, with colour and black 
and white information kept separate. If 
the signal from an S-VHS recorder is fed 
to a TV set in normal “composite” format, 
there is a loss of at least 100 lines of 
resolution. This is why there is already a 
new generation of sets on sale in Japan, 
with S-connectors which keep the colour 
and black and white information sep- 
arate. 

So far there are no S-connector sets 
available in Europe but they are expected 
to appear on the market by Christmas 
along with the first S-VHS recorders. Any- 
one who uses an S-VHS machine with a 
conventional TV set or video monitor will 
see nowhere near the full picture 
improvement that the new format offers. 
Inevitably this will cause confusion 
amongst the public and trade unless 
manufacturers take the time and trouble 
to explain and demonstrate the S-VHS 
system properly. 
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Sleeping in the noonday sun is 
much safer with our automatic 
timer. The basic circuit is also 
used for a very versatile mains 


timer unit. 


N the few days that summer actually 
comes to Britain and a strange warm 
orange disc is sighted in the sky, the 
immediate reaction is to rush out and try and 
capture as much sunshine as possible. This 
usually fails to have the desired effect of you 
becoming instantly bronzed, and often re- 
sults in a sore reddening of the skin, and in 
extreme cases, blistering, which can make 
things like sleeping and walking painful exer- 
cises. 

A more serious result of too much sunlight 
is sunstroke. Many people enjoy a good 
snooze in the sun, but some, having overs- 
lept wake up feeling ill, suffering from suns- 
troke and this can lead to hospital treatment. 
These misfortunes could be avoided if there 
was a device to let you know when you have 
had just the right amount of sunlight to 
develop a tan but not enough to cause dam- 
age. 

Such a device now exists in the form of the 
sun alarm. This compact lightweight pocket- 
sized project sounds a penetrating alarm, 
piercing enough to wake anyone from the 
deepest slumber when it has received a set 
amount of sunlight. This set amount is fully 
adjustable to allow for any sort of skin type 
and so that built up tolerances to sunlight 
acquired after several days in the sun can be 
compensated for. 





SUN 
CONTROLLED 
OSCILLATOR 


HOW IT WORKS 


The sun alarm can be split into three 
basic sections (Fig. 1). Firstly, a light con- 
trolled oscillator produces pulses at a fre- 
quency which depends upon the intensity of 
sunlight falling upon it. The stronger the 
light, the higher the frequency. 

This oscillator is based around IC1a (Fig. 
2) a single Schmitt trigger NAND gate. The 
frequency of oscillations depends upon C1 
and the combined resistance of TR1 and 
VRI1. The resistance of the photo transistor 
(TR1) falls with increasing sunlight which 
increases the frequency. VR1 forms a sensi- 
tivity control so that the combined resistance 
can be varied. Oscillations are only produced 
however when there is a high on pin 9 of 
ICla i.e. a low is present on the input pins of 
IC1b, a second Schmitt trigger NAND gate. 

The pulses are then sent to the second part 
of the circuit to be counted. This consists of 
IC2, a 14 stage binary counter and IC3, a 
dual 4 input AND gate IC. The top 7 stages 
of the binary counter are effectively added 
together by the AND gates to give a high on 
pin 1 of IC3 after 16,256 pulses have been 
counted. 

This high is converted into a low by IC1b 
and so [Cla stops producing pulses. This 
high also switches on the final part of the 
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Fig. 1. Block diagram of the Sun Tan Timer. 
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circuit, and the audio alarm section. This 
consists of the two remaining Schmitt trigger 
NAND gates belonging to IC1. [Clc oscil- 
lates at about SHz set by C2 and R1 when a 
high is present on pin 2. This switches on and 
off ICid which is set to oscillate at 2kHz by 
R3 and C4 to produce a pulsed tone from the 
ceramic resonator. 

When a low is present on pin 2 of ICIc the 
NAND gate does not oscillate, however the 
output is high which would switch on IC1d. 
To prevent this C3 and R2 are placed 
between them both to block this voltage. 
These also produce a small beep when the 
alarm is switched on. CS eliminates any noise 
spikes on the power lines which may inter- 
fere with the circuit operation. 


CONSTRUCTION 


The compactness of the sun alarm has 
been achieved by using two lids from the 
smallest Verobox available, bolted to- 
gether to form a case measuring only 
50x72 10mm. Inside one of the lids lies a 
tight fitting p.c.b. which accommodates all 
the components except for the batteries (Fig. 
3). These 1.5V watch batteries lie at the 
bottom of the case in a space specially cut out 
of the p.c.b. 

Construction should begin with the p.c.b. 
Firstly solder in the two links, the resistors, 
the preset resistor and the capacitors, noting 
their polarity. The phototransistor should be 
soldered leaving about 2 to 3mm between its 
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base and the board so that it doesn’t suffer 
from heat damage when soldering. 

It is important to remember that due to the 
size of the case, the circuit board with its 
components should be as thin as possible. As 
a result all component leads should be cut as 
close as possible to the circuit board to avoid 
solder “‘blobs’”’ and the capacitors should be 
bent over to lie flat against the p.c.b. 

It is also for this reason that i.c. sockets 
could not be used, and the i.c.’s are soldered 
directly onto the board. This should be done 
carefully to avoid damage due to heat and it 


COMPONENTS 


SUN-TAN TIMER 


Resistors 
R1 22k 
R2 1M 
R3 4.7k 
All % watt +5% 


Potentiometer 
VR1 470k horizontal 
preset 


Capacitors 
C1 4.7 tant 
C2 10 tant 
LS O,.1 tant 
C4 O,.1 tant 
C5 10n ceramic 


Semiconductors 

IC1 4093 quad 2 input 
NAND Schmitt trigger 

IC2 4020 14 stage 
binary counter 

IC3 4082 dual 4 input 
AND gate 

T1 TIL78 IR photo- 
transistor 


Miscellaneous 

Vero boxes 7249x25mm (2 off— 
see text); 1.5V watch batteries type 
AG12 (3 off); ceramic resonator 
type PB2720; s.p.d.t. miniature 
slide switch; 12mm 6BA nuts and 


bolts (4 off); p.c.b. available from 
the EE PCB Service, order code 


£9 
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Fig. 2. Circuit diagram of the Sun Tan 
Timer. 


Fig. 3. Printed circuit board layout 
and wiring for the Sun Tan Timer. 




























BATTERY 


may be wise to earth yourself so that static 
electricity will not damage these CMOS 
devices as well. If all is well, the minature 
slide switch and ceramic resonator can be 
soldered in place and glued onto the p.c.b. 

Attention is now turned to the case and 
battery mounting details. The three batteries 
are connected together in series by using 
strips of tin glued to both case lids. Alterna- 
tively, they could be soldered together with 
wire to produce a more permanent arrange- 
ment. Whichever method is chosen, it Is 
important that the sides of the batteries do 
not touch and so they should be separated by 
small strips of cardboard or plastic. 

Finally, cut a hole in the side of the case 
for the slide switch, and drill holes for the 
phototransistor, the preset resistor and for 
the ceramic resonator. The project is com- 
pleted by bolting the case together with 
12mm 6BA bolts and lettering with rub down 
letters. 


IN USE 


When the sun alarm is switched on it 
should produce a beep to let you know it 
works. To test the alarm, place it under a 
bright light with the sensitivity turned fully to 
the left. This is the minimum setting and the 
alarm should sound after about 20 to 30 
mins. 

When actually in use, the correct setting 
for the sensitivity control depends upon the 
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user and is found by trial-and error. To help, 
the further to the right the control is turned, 
the higher the dose of sunlight you will be 
allowed. It is also possible to pause the sun 
alarm in the middle of a sun bathe if the user 
goes in for some reason. Simply turn the 
alarm over so that it is facing the ground and 
this will virtually stop the counter, holding it 


ready to continue when turned back. 

The sun alarm draws just 12uA and so it 
should last through many summers before 
the batteries need to be changed, especially 
considering how often the sun actually comes 
out during summer. So to those who have 
successfully completed the sun alarm, happy 
sunbathing. 


USEFUL TIMER CIRCUIT 





Fig. 4. Various inputs for the timer circuit. 


After the circuit for the Sun Tan Timer 
was conceived, it became obvious that this 
circuit could easily be changed from a light 
controlled timer to a temperature controlled 
timer or a timer controlled by any variable 
which can be represented by a resistance. 
See Fig. 4. The circuit is also extremely use- 
ful as a general purpose timer which can be 
set from several seconds to many hours by 
simply changing the value of a fixed resistor. 
The timer circuit can easily be added to circ- 
uits where a time period greater than that 
obtainable from the 555 timer i.c. is re- 
quired. 

Some of these ideas are illustrated by this 
Time Switch project which has hundreds of 
uses and which demonstrates how adaptable 
the timer circuit can be. 


The time period is fully adjustable from 20: 


minutes to about 7 hours, but, if desired, 
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virtually any length of time from seconds to 
tens of hours could be set by simply changing 
a couple of components on the circuit board. 

It is also an easy matter to combine two or 
more timer circuits so enabling a mains 
appliance to be switched on after a length of 
time, and then switched off again after a 
different length of time. In fact, the timer 
circuit is so cheap and versatile that the pos- 
sibilities are endless. 

The number of uses for the Time Switch 
are equally endless and rabge from burglar 
deterrents, as the time switch could be used 
to switch lights on and off in an empty house 
to give the impression of occupancy, or to 
provide a sleep facility for T.V.’s and radios, 
so that you can doze off to sleep listening to 
or watching a late night show, without the 
fear of the radio or T.V. waking you up at 
some unearthly hour in the morning. In fact 


Fig. 5. Circuit diagram of the Time Switch. 


after building the Time Switch you will won- 
der what you ever did without it. 


Circuit Description 


Mains electricity is transformed by T1 
(Fig.5) and rectified and smoothed to give 
8V d.c. by D3, D4 and C2 respectively. 
This either powers, through a 100mA fuse, 
the timer circuit or the l.e.d. in the opto- 
switched triac IC4, depending upon the po- 
sition of $2. 

When the switch S2 is in the latter position 
the I.e.d. in [C4 is on and this switches on the 
internal triac. This triac can only drive loads 
drawing less than 100mA and is inadequate 
for most household equipment. Hence, the 
triac is used to switch on a higher power 
triac, CSR1 via R4 and RS. So when the 
timer circuit is not required power is supplied 
to the load. 

When the timer circuit is switched on, 
l.e.d. D1 is illuminated, via a current limiting 
resistor R2, to show that this is so. Also, 
pulses- are produced from the oscillator as 
described for the Sun Tan Timer and this 
produces pulses with a period T given by:- 


T="YRCI1 


where R=R1I+VRI1. Hence, altering the 
value of VR1 alters the pulse frequency, and 
thus the time period . Eventually IC1b stops 
pulses from being produced by ICla and so 
the timer circuit is frozen with a high on the 
output pin after a time period of length 


T= 16256 RC or 8128RC in seconds 
2 


Switch S1 selects whether the output from 
ICic or ICld is fed to the opto- switched 


triac l.e.d. via D2. If ICic is selected, then 


the opto-switched triac l.e.d. is switched off 
and hence the load is switched off, after the 
set time period. If ICld is selected the 
opposite happens, and the load is switched 
on after the set time period. 


Construction 

Virtually all the components fit onto the 
p.c.b. to simplify construction as much as 
possible (see Fig. 6). After holes for mount- 
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MAINS 


TO VR1 


TO D1 


COMPONENTS 


TIME SWITCH 


Resistors 
R1 47k R4 56 
R2 1k R5 100 
R3 1k All Y%4 watt +5% 


Capacitors 
C1 33 elect. 
i 1,000 elect. ee 





Potentiometers See page 490 


VR1 1M lin. 


red l.e.d. 
1N4148 
1N4007 
1N4007 


Semiconductors D1 
IC1 4093 D2 
IC2 4020 D3 
IC3 4082 D4 
IC4 MOC3020 CSR1 TIC246D 


Miscellaneous 
17 6—0—6V 100mA 
transformer 

20mm fuse clips (2 off); 100mA 
20mm fuse; s.p.d.t. switches (2 
off); knob; 13 amp mains socket; 
14 pin i.c. socket ( 2off); 16 pin i.c. 
socket; case 145x95x55mm,; 
p.c.b. wire etc. available from the 
EE PCB Service, order code EE 614. 
Approx. cost , i | 
Guidance only 8 
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ing the transformer and terminal block have 
been drilled, the components may be in- 
serted. 

Start with the two links and resistors fol- 
lowed by the capacitors and semiconductors. 
Ensure all polarized components are inserted 
in their correct positions according to the 
overlay, i.c. sockets may be used for the 
CMOS devices to avoid damage through 
heat and static electricity. 

Insert the fuse clips and mount the trans- 
former using 6BA bolts and solder in its 
leads. Finally bolt on the two terminal blocks 
and the p.c.b. is complete. All the other 
components are mounted on the case lid. 
The case used measures 14595 x55mm and 
is ideal for the project. A 13 amp mains 


Fig.6 Layout and wiring of the p.c.b. for the 
Time Switch. 


socket is mounted to the left of the case lid to 
leave space for fixing the two switches S1, 
$2, the timer control variable resistor VR1 
and the power on l.e.d. D1 to the right. 

The mains cable enters through a rubber 
grommet in the side of the case and is pre- 
vented from being pulled out by tying a cable 
tie around it inside the case. After the p.c.b. 
is wired up to the case components, the time 
switch is ready for use. 


Note: The Time Switch can only switch loads 
which draw less than two amps. For greater 
currents a higher power triac should be used 
for CSR1. Also for high currents the triac 
should be mounted on a heat sink to prevent 
overheating. s) 
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Constructional Project 


MINLBRICKS “4 


eee 


JOHN BECKER 


A planned series of audio building “bricks” that can be connected together in numerous 
different ways to produce all kinds of sound effects. These basic building modules are 
examined in detail and, with one exception, all the circuits use identical i. c.s and a master 
printed circuit board. 

The circuits are all self-contained and you can select whichever circuits you want to 
build. All projects are suited to assembly by novice and experienced constructor alike. 
























HIS month we investigate frequency 
doubling and explore the effects that 


may be obtained from an Envelope 
Shaper. 


FREQUENCY DOUBLING 


One attribute of a Ring Modulator is its 
ability to double an input. frequency. This is 
done by feeding the signal to both inputs 
simultaneously (see Fig. 3.1). The output 
then contains a frequency one octave above 
the original, though the result is not as har- 
monically clean as a true octave increase 
would be. Frequency doubling with ring mo- 
dulation is shown in photograph 8. 

Considerably more complex equipment is 
needed to achieve a true octave increase. 
The effect is similar to using a fuzz unit and 
when used with simple musical notes is quite 
acceptable for stage use in a group. 

A very different way that frequency doub- 
ling can be produced is shown in Fig. 3.2. 
The effect is similar to the ring mod method. 
but its advantage is that it does not need a 
separate modulating oscillator. 

An audio signal waveform consists of 
peaks and troughs. In the circuit shown, 
IC2a is a buffer through which the original 
signal passes. It is then split. Due to the 
action of diodes D3 and D4, the troughs and 
peaks respectively go to the inverting and 
non-inverting inputs of IC1a. 





8-Frequency doubling with Ring Mod. 9-Frequency doubled with circuit Fig. 
3.2. Upper trace original signal. 





At its output the two signals are combined, 10-Overloading TCA (IC1) input—note 11—Appearance of conventional overloa- 
but the troughs have become peaks and are rounded corners. ding—sharp corners. 
slotted in between the original peaks. The Fig. 3.2. Circuit diagram for a Freqency Doubler. 


number of peaks per second has thus been 


Fig. 3.1. Frequency doubling using 
Ring Mod. 
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doubled, and the frequency raised by an 
octave. The output is buffered by IC1b, and 
preset VR1 is used to restore the level to its 
original volume. 

Waveform showing the frequency doubled 
by using circuit diagram Fig. 3.2 is shown in 
photograph 9. The upper trace is the original 
signal. 


CONSTRUCTION 
—PLAN D 


The printed circuit board component 
layout for the Frequency Doubler (Plan-D) 
is shown in Fig. 3.3. Only half of the board is 
used, and the other half can be used for some 
of the other simple circuits from this series. 





PRE-AMP AND VCA 


One fundamental use of a TCA is in the 
role of a voltage controlled amplifier (VCA). 
Fig. 3.4 shows a typical configuration and is 
notated so that the circuit can be put on 
either side of the p.c.b. as space permits. 

In its basic form, the signal level that 
appears at the output of [Cla depends on the 
current flowing into the control node and 
upon the value of resistor R6. In most ins- 
tances when ICla feeds directly into the 
buffer IC1b, a value of 100k for R6 is usually 
a reliable choice. 








THIS SIDE FREE FOR 
OTHER USES oe 


FREQUENCY - DOUBLER 


COMPONENTS 








i a gee ke fe = © fe dp oe FREQU ENCY 
; DOUBLER 
(As in Fig. 3.2) 
Fig. 3.3. Printed circuit board component layout for the Frequency Doubler- See page 490 
Plan D. A full size copper foil master pattern appeared in Part One (June 88). 
Resistors 
R1, R39 10k (2 off) 
R3, R4 1k (2 off) 
R5, R11, R12 
R14, R16, R22 100k (6 off) 
R28, R29 4k7 (2 off) 
All 0.25W 5% carbon 
Potentiometers 
VR1 100k skeleton 
Capacitors 
C2,C7,C10 tpelec. 63V (3 off) 
C11 22 elec. 16V 
C23 100n polyester 
Semiconductors 
D3, D4 1N4148 (2 off) 
IC1 LM13600 transcon- 
ductance op. amp 
IC2 TLO82 dual BIFET 
op. amp 
Miscellaneous 


Printed circuit board, 255a; p.c.b. 
clips (4 off); 8-pin i.c. socket; 16-pin 
i.c. socket; connecting wire and 
solder, etc. . 






Approx cost’ = A 
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TREMOLO AND 
WOBBLE-WAH 


Tremolo can be given to a signal by con- 





CONTROL trolling a VCA with a VCO, Fig. 3.6 shows i es 
m ail an example of this, using either of the VCOs CONTROL 
Bal, dee l in Fig. 1.8 and Fig. 2.6 as the modulator. VCA 
Potentiometer VR12 controls the depth of ma : ne ais . 
modulation. With the wiper fully down, in 
maximum modulation occurs. With the Be 
wiper at the positive end, it ceases, allowing age 
the original signal through at full strength. Poi hha he 


Fig. 3.5. Control of VCA Modulated Wah-Wah is produced in a 
similar fashion. The modulator remains the 
same, but the signal goes through the VCF 
instead of the VCA. Some quite fascinating . : 
“bubbly” wah-wah sounds can be produced A cee oh fits ement for Tremolo 
by varying the modulation rate and depth. obbie-Wan. 





GAIN 


The gain can be doubled by doubling the 
value, but at the risk of a slight increase in 
noise levels. Reducing it will drop the gain, RI 
but increase current consumption. 

The usual way to control the gain is by 
varying the current into the control node. 20k 
Since gain occurs through the TCA it can be 
used as a pre-amplifier for low level signals. 

It can also be used as a volume control and 47k 
Fig. 3.5 shows a typical method. 
The relationships between the control re- 


+9V 
e 





sistance plotted against input and output — baa 

levels is shown in Graph 5. As will be seen, oe VCA FIG 3-4 
° ° . R6=1 

the most linear response is obtained from an S06: R23 = 100k 


input around 400mV. For inputs higher than 
this, if linearity right across the control re- 
sistance scale is required either increase re- 
sistor R23 or decrease resistor R3. In the 
latter case resistor R4 should be decreased to 
the same value. 

With the values shown linearity is retained 
for control resistances above 200k when the 
input is at maximum of 9V. The rather odd cae as 1oomv 1 10V 
looking curve shows the maximum input Cae) 


level that can be used with different control Graph 5. VCA response showing the relationship between the control 
values without distorting the output. resistance plotted against input and output levels. 


COMPRESSION 


For high level input signals, the response 
can alternatively be further linearised by 
using the compression function of the TCA. 
This is controlled by applying a current via 
VRI1 and R53 (Fig. 3.4) to the linearising RI 
input. Its use enables the ratio of resistors ‘us 
R23 and R3 to be reduced. 

The response curves obtained before dis- 
tortion occurs at the output is shown in 10k 
Graph 6. A circuit for automatic signal com- 
pression will be described later. 


100°%/. 


510k 


80%. 0 


1M2 60%. 20 "te 


40%. 








20k 


FUZZ wo 
There are some instances when deliberate heist 
signal overdriving is actually required. One 47k 
such case is in Fuzz production. | © 
Often in fuzz circuits the effect of over- BS 
driving a signal results in waveform shapes 100k Ry, «* 
somewhat squarish in appearance. These can 
sound rather harsh. Overdriving a TCA by 
overloading its input produces a smoother 
fuzz effect. Although clipping occurs, it is * Ee: 
tapered and the edges of the waveform are y, 
smoothed out. The effect of overloading the 
TCA input (note rounded corners) is shown 
in photograph 10 and the effect of conventio- 
nal overloading (sharp corners) is depicted in 
photograph 11. ee 
Additionally, as the signal strength de- 
‘creases, the clipping effect reduces so that 2M2 
the fuzz signal does not just cut straight out VIN MAX 30mv 100mv 
in an edgy fashion as with some simple units. ; ; . 
For deliberate fuzz creation, resistors R3 and Graph 6. Pre-amp response curves obtained before distortion occurs at 
R4 can be increased, to 10k for example, and the output. Effect of R1 and R53 upon compression with maximum input 
the compression control VR11 used to set before distortion. 
the level at which clippings starts. 


200k 


510k 


1V 3V 10V 
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ENVELOPE SHAPER 


From the principle of changing amplitude 
levels with a varying voltage, it is a small step 
to produce an Envelope Shaper. The term 
envelope shaper refers to the apparent shape 
of the overall signal level when viewed on an 
oscilloscope or plotted on a graph. A wave- 
form of a reverberation envelope from a 
pulsed input is shown in photograph 12. 

It is a simple term, but its implementation 
has a profound effect on the way that a sound 
is heard. Varying the way in which the basic 
sound starts and ends can make all the differ- 
ence between it sounding like a piano or an 
organ, an explosion or a distant thunder roll. 

Whatever, the signal source, providing the 
original duration is long enough, the attack 
and decay characteristics can be modified to 
change the perceived sound. This is true 
whether the source is a guitar, synthesiser, 
simple VCO, or a white noise generator. 

A simple Envelope Shaper circuit diagram 
for setting attack and decay voltage charac- 
teristics in response to a trigger pulse is 
shown in Fig. 3.7. The output controls the 
way in which a signal passes through a VCA 
or VCF. 


TRIGGER LEVELS 


The input trigger can come from a pulse 
generating source, or from the push switch 
S3. When the pulse goes high, the voltage 
level is applied to one input of IC1a. It also 
goes via diode D11 to the “Attack” control 
VR13. 

As a potential divider, VR13 sets the volt- 
age passed through diode D2 to resistor R1, 
so changing the current seen at the control 
node of ICla. When the current rises, 
capacitor C1 charges. An equivalent voltage 
appears at the output of IC1b. 

Once the pulse falls back to zero level, the 
input at [Cla pin 3 follows suit. Providing a 
current is maintained at the control node, 
capacitor C1 will start discharging. The rate 
is the responsibility of [C2a and the “Decay” 
control VR14. ~ 

The trigger levels are applied to the invert- 
ing input of IC2a. With a high level, the 
output of IC2a is low, but has no effect upon 
VR14 because of diode D8. When the level 
falls, so IC2a goes high. Via VR14, the out- 
put voltage then maintains the node current. 
The potentiometer setting can be adjusted to 
vary the rate at which capacitor C1 dis- 
charges. | 


ATTACK AND DECAY 


The attack and decay timings obtained on 
the test model with various potentiometer 
settings is shown in Fig. 3.7a. The timing 
ranges may be changed by using different 
values for capacitor Cl, though the value 
shown is suitable for most applications. 

The voltage level obtained from IC1b can 
be reduced by the “Level” control VR15 and 
sent direct to the control node of a VCA, 
VCF or VCO. Application of the Envelope 
Shaper module for normal VCA envelope 
shaping is shown in Fig. 3.8. 

How a triggered siren sweep generator can 
be produced by controlling a VCO frequency 
at the same time that its output is passed 
through an envelope controlled VCA is illus- 
trated in Fig. 3.9. The effect is that the siren 
starts off at a low level and pitch. Both rise to 
a maximum, and then fall again. 

In Fig. 3.10 this idea is taken a stage 
further. One VCO is used to modulate 
another so that the resulting tone sweeps up 
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Fig. 3.7.(above). Circ- 
uit diagram for the 
Envelope Shaper. 


Fig. 3.7a. (right). 
Envelope Shaper 
control timings. 





12-Reverberation envelope from pulsed 
input. 


Pi 
CONTROL 


iY VCA 
FIG3-4 





Fig. 3.8. Envelope control of VCA 
using the shaper (ES). 


and down. This is fed to a VCA under con- 
trol from the Envelope Shaper. When trig- 
gered, modulating sirens like those of police 
cars and ambulances are created, dying away 
as the Envelope Shaper is released. 











INFINITE 
15 SECS 


700mS 
mS 


100mS 300mS 


100mS 


50mS 200mS 


ATTACK 


DECAY 


go Se 
CONTRO 


VCA 
FIG 3-4 


Fig. 3.9. Arrangement for producing 
a triggered siren sweep generator. 


Fig. 3.10. Producing a triggered mo- 
dulating siren. 


Be i 
CONTROL 


VCA 
IN 
FIG 3-4 
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Fig. 3.11. (left). 
Circuit diagram 
for a simple Noise 
Generator. 


CONTROL 
rivt'3 


Fig. 3.12. (right). 








Producing “sound GENERATOR 
effects”. FIG 3-11 
With a 

VCA-—Steam 

Engines etc. 

NOISE GENERATOR 


An envelope shaper can be used to create 
many different effects when the sound source 
comes from a white noise generator. Fig. 
3.11 shows a simple noise producing circuit. 

Any electronic component tries to produce 
noise if it can. This is due to electrons bump- 
ing around as current flows through it. 

When a transistor is reversed biased as in 
Fig. 3.11 it protests strongly. It does not die, 
but produces intense white noise that con- 
tains frequencies from right across the audio 





Virtually any npn transistor is suitable. 
The actual noise level produced though can 
vary in intensity between different types and 
even between individuals from the same 
batch run. The type shown though has been 
found to be pretty consistent for this sort of 
application. 

The noise is amplified by the high gain 
Stage around IC2b. Gain corrections can be 
made by varying the values of resistors R45 
and R49. The method of calculating gain 





factors is mentioned in the earlier mixer mo- 
dule section. 


spectrum and beyond. An oscilloscope trace 


13-Representation of “white noise”. depicting “white noise” is shown in pho- 











COMPONENTS [in 
SHAPER, VCA 
ENVELOPE SHAPER AND Noise 
Resistors 
R1,.R25, R32, 
R40, R42 10k (5 off) 
R3, R4, R24, 
R34, R35, R49 1k (6 off) 
R8 20k 
R9, R22, R23, 
R33, R36, R46 100k (6 off) 
R28, R29 4k7 (2 off) 
R45 2M2 
All 0.25W 5% carbon Fig. 3.15 (below). 
F Component layout 
Potentiometers for the Envelope 
VR4 100k skeleton 
VR13, VAIS 100kmono, Pr Nw 
rotary (2 off 
VR14 1M mono rotary board—Plan E. 
VCA IN VCA OUT ee 
Capacitors 
C1 220n polyester 
C10, C14, 
C16, C19 1p elec. 63V (4 off) 
C11, C20 22 elec. 16V (2 
off) 
C18, C23 100n polyester 
(2 off) 
Semiconductors = 
D1, D2, 1N4148 signal 
D8, D11 diode (4 off) 
TR1 BC549 npn silicon 
IC1 LM13600 transcon- 
ductance op. amp 
IC2 TLO82 dual BIFET 
op. amp 
Miscellaneous 


Printed circuit board, 255A; 
p.c.b. clips (4 off); S3 push- to- 
make switch; 8 pin i.c. socket; 16- 
pin i.c. socket; knobs (3 off); con- 
necting wire; solder etc. 


£16 


or 
WW 
o. 
< 
= 
79) 
> 
= |: 
WW 


Approx. cost 


Guidance only ATTACK 
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Figs: 2.43. power supply, a 9V trigger * level is the opti- 


Arrangement for mum. By using IC2a as a comparator, the 
producing snare computer output can be raised to close to 
drums, cymbals, this. 


A threshold trigger level is set by resistors 
NOISE gun shot effects. R15 and R21. This is roughly about’ te 
GENERATOR When the computer data level crosses this 

FIG 3°11 point, the comparator changes state so pro- 
ducing a level suitable for triggering the 
Envelope Shaper. 

Varying the value of resistor R21 can 
change the trip point if desired. Do not re- 
duce resistor R15 as this could unnecessarily 
load the voltage reference line. The com- 


VCF, the “chuff-chuff’ sound of steam puter pulse duration and timing is readily 
SOUND EFFECTS engines occurs. varied under program control. 
The noise output can go to either a VCA The simpler configuration in Fig. 3.13 can 
or a VCF, as shown in Fig. 3.12 . When used be used as a drum, cymbal or gun shot gener- CONSTRUCTION 
with a VCF, the selected noise frequency ator, depending on the “attack” and “‘decay” CL.DL AN E 





bands are modified in response to the control rates set for the Envelope Shaper. This is an The printed circuit board component 
signals from a modulating VCO. With a slow instance when a computer can be used to layout for the Envelope Shaper, VCA and 
modulation rate, sounds like wind, rain and initiate the triggering, as in Fig. 3.14. Noise Generator is shown in Fig. 3.15 (Plan 


surf can be created. With a VCA instead of a E). The full size copper foil master pattern 


COMPUTER TRIGGERING was published in Part One (June 88). 
The normal output level from a computer 
Port will be no more than SV. It is preferable 
though for the trigger pulse to be as high as Next Month: Pulse Generator, Voice Oper- 
the Envelope Shaper will permit. With a 9V ated Fader, Autowah and Compressor. 


Fig. 3.14. (a) Inter- 
face circuit for 
control by com- 


puter pulse and eet INTERFACE J ES/VCA 
(b) block diagram PORT (FIG 3-14a) FIG 3-2 


for connecting the 
ES/VCA to allow 
computer control. 




















Super Project Kit Bargains 















15WCover _—‘1.07 
25W Skt 60 
25W Plug 53 
25W Cover 1.16 
PCB Mount 


Metalised 
























Polyester 
5/7.5mm Pitch 
3.3nF 400V 
0.010.F 100V 
0.022,.F 63V 
0.047 nF 100V 
0.1.F 63V 
0.15.F 63V 
0.33.F 63V 
0.47 uF 63V 


Disc Ceramic 


Z80 BASED CONTROLLER BOARD 


This super little micro board using the very powerful Z80A CPU running 

at 4Mhz has all the necessary hardware to control menial to the most 

complex tasks. The PTH PCB measuring only 107 x 118 comprises 2K 

EPROM (empty), 2K static RAM, 16 input lines using two 74LS244 and 16 

output lines using two 74LS373. The port connections are via four 10W 
in strips, each having eight data lines, one ground and either NMI, INT, 
AIT or RESET. A must for the small application. 
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10pF 63V . . 
Ia Red Sensor | SI#F8V | TeOSrsoy og | Order as: ZBOA-CTRL/K Kit Form ...-nvovoeosnscseseiseinenentntntntsene £20.45 
TPS703A 1.89 Auk 10V ‘06 | |'50pF SOV 05 Z80A-CTRL/B Built and Tested...............00..::sscseeeeeeneeeeeeeeees £24.95 
LC. Sockets aurev we | Z84C-CTRL/K Cos Kit FOrim ..........::ccccceseceseseeeseseseeeeeesseees £26.95 
Low Cost 7 cre ro 0.01 )0F 1kV 9 Z84C-CTRL/B Cmos Built and Tested. .................:::cseseeeeeees £31.45 
ay : 0.022uF63V 10 
8 Way 07 | 47uF 100V 15 
wor =o | fora, we | S95" 2 | RGQB2 TO CENTRONICS CONVERTER 
ie 1e | arty = 21 | OtHFSOV_ 07 | This handy little interface is ideal for running parallel printers from a 
-20Way 16 | '00uF IOV = .06_|_ Resistors serial port, the low cost way out of buying expensive parallel ports for 
22 Way 1g | W0OuFIGV = .06_ | Carbon Film ror computer. Originally designed for the Sinclair QL and Northstar 
24 Way 2) lo imension in mind. The PCB measuring 60 x 62 comprises of the 6402 
28 Way 2B) iqoursov 19 aia o2each | VART, Baud rate generator and all necessary logic, comes complete with 
40Way = 33 | tour 63V 21 |: Watt 5% wire and ribbon cable and 36W Centronics plug. (For ‘D’ Type connector 
ao. ae 100 to 10MO and hoods see selection on left. Sinclair QL SER1 Plug available extra at 
repo po 8 Way 16 O4each | £1.68, order as 900-71052F). 
as i ThormistorBeod | Order as: RS232-8/K Kit FOF -svevessseseststsesesenennnenenenenee £18.40 
5 oor - GM472W RS232-8/B Built and Tested....................:cccceesesseeeeeeeeeeeeeenes £23.90 
06 ay . (4.7K) : 
22W AA 
"a Way 8 DISTANCE MEASURING INSTRUMENT 
robe = An invaluable handy instrument ideal for quickly measuring rooms no 
pci) 7 3) | Digger than 50 feet sq. The ultrasonic processing PTH PCB measuring. 
05 Connectors KO 30 only 77 x 85 has all the necessary components to output the distance in 
05 D-Type solder 5KO ‘o |four digit BCD (multiplexed) reflecting either feet, meters or yards 
06 sing m7 10KQ 50 | selectable by a three position switch. The kit comes complete with Para- 
06 OW Cover 8 50 | bolic reflector and transducer. Available extra is a liquid crystal display 
= 15W Skt ‘60 50 | board measuring 51 x 101 which can be wired to the BCD output to the 
15WPlug (S83 50 | above board directly to display the distance in 0.5 inch high digits. 










Mail or Telephone Orders only please to: 
Dept 14, Samuel Whites Estate, Bridge Road, Cowes, Isle of 
Wight PO31 7LP. Please add £1 for 1st class post and 
packaging, and 15% VAT to total. Stock listing available 

soon, please send SAE to be put on the mail list. 


Order as: UDMI2G6/K Kit fOrim............:.:cccccseeeeeeeesseeeeeeeeseeeeneseneneasennees £24.95 
UDMI26/B Built and Tested..................:::ccseessseereseeseeneenes £34.95 
LCDM4/K LCD Kit forim...............ccccseeeeeeeeeeeeeesssneeneeeesensnenen £14.30 
LCDM4/B LCD Built and Tested.................::ccssceseesrssresenees £16.95 
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C. WALKER 


You don't have to be a Chimp to 

















enjoy a good cup of tea. 


ANY of us must have been in the 
situation where a_ well-deserved 
cup of tea or coffee, which has 
been too hot to drink immediately, has been 
allowed to go cold because the owner has 
become preoccupied in electronics construc- 
tion or some other engrossing pastime! 

A quick look around shows that there is no 
commercially available device to alleviate 
this problem and it therefore seemed a good 
application for a little electronics design. 
One of the benefits of electronics as a hobby 
is that it gives one the opportunity of owning 
a custom-designed gadget that nobody else 
could possibly have. . 

The Tea-Tune is designed to hang on the 
side of the cup (measuring only 
76X5027mm) where it monitors the drink 
until the temperature falls below a preset 
level, upon which it loudly plays a medley of 
popular tunes. Of course, the device has 
other applications; being pocket-sized it can 
be used to monitor and signal a fall in tem- 
perature in almost any liquid (fish tanks, 
photographic processing etc.) or even 
ambient air temperature, e.g. it could be 
used as a personal temperature monitor for 
the elderly—warning of a fall in room tem- 
perature below a “safe” level, or as an ice 
warning etc. 





REFERENCE 
VOLTAGE 


DESIGN 
CONSIDERATIONS 


In order to be practical the unit must be 
pocket-sized, reasonably lightweight and 
easy to use. The thought of a “main unit” 
and “sensor connected by trailing leads’’ is 
cumbersome and awkward, so the Tea-Tune 
has an attached sensor and the whole unit 
hangs on the side of the cup without adver- 
sely affecting its stability. A low profile on- 
off switch has been chosen to reduce the 
possibility of accidental switch-on in a 


pocket. 
The block diagram of the Tea-Tune is 


shown in Fig. 1. The temperature sensor is a - 


thermistor, used to convert the drink tem- 
perature into an electrical voltage, V2. This 
voltage is compared with a preset reference 
voltage, Vi, and the comparator output is 
“high” if V2>V1, otherwise the output is 
“low”. 

The control logic is preset to ensure that 
the musical buzzer does not sound until the 
temperature of the sensor has initially ex- 
ceeded the preset level, and then dropped 
back below it. This is necessary otherwise 
the buzzer would sound as soon as the device 
was switched on and continue until the sen- 
sor was placed in the hot drink. An l.e.d. 


OO 8 gees -_——— 


eS Fae 
. * 

















indicates whether or not the logic has 
triggered, i.e. whether the drink 
is sufficiently hot to warrant monitoring. 


CIRCUIT DESCRIPTION 


The complete circuit diagram of the Tea- 
Tune is shown in Fig. 2. The glass-bead, 
negative temperature coefficient, thermistor 
R1 is immersed in fluid, and along with re- 
sistor R2 forms a potential divider so that the 
voltage at the non-inverting input (pin 3) of 
the voltage comparator, IC1, depends on the 
temperature of R1. The resistance of R1 
decreases with increasing temperature so the 
voltage at pin 3 falls as the temperature rises. 

The reference voltage, derived from preset 
potentiometer VR1, resistors R3 and R4, is 
fed to the inverting input, pin 2. As long as 
pin 3 is at a higher voltage than pin 2, the 
output of the comparator (pin 1) will be 
“high” (9V). 

As the temperature of R1 increases, the 
voltage at pin 3 drops until it is less than the 
voltage at pin 2. Pin 1 then goes “‘low” (Ov). 
Capacitor Cl helps to remove noise from the 
thermistor signal whilst C3 stabilises the out- 
put from [C1. 

The LM392 contains a voltage comparator 
and op-amp in one package, and has been 
chosen because of the voltage comparator’s 
ability to drive CMOS logic. The outputs 
from most op-amps only swing to within 
about 2V of the supply voltage and this could 
not guarantee that [C2 was driven properly. 

Using the given values for resistors R1 to 
R4 and preset VR1, the threshold temper- 
ature (i.e. the temperature at which the out- 
put from IC1 changes state) can be adjusted 
over a range of about 42°C to 90°C. Con- 
structors wishing to use the device over other 
temperature ranges may be interested to 
know that the resistance (in kilohms) of the 
GL16 thermistor at a temperature ‘T’ Kelvin 
(Kelvin=°C+273) is: 


(4850 - 4850) 
Rr=1000xe ‘TP ~ 793 


e.g. Ry=215k at T=50°C=323°K. 


MUSICAL 
BUZZER 


CONTROL LOGIC 


(ACTIVE LOW 


INPUT) The voltage at pin 3 of IC1 is given by the 


potential divider formula: 


Y= 9xRr 


= —— Ro in kQ), 
(Rr+R2) aaa 


Therefore, an upper and lower limit for V2 
can be found corresponding to the minimum 
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and maximum temperatures, respectively, 
which one wishes to cover. Resistors R3 and 
R4 can then be calculated from: 


R3=500 (1—V2max) 
9 R, and Rai 
R4=500x Vomin) ane Revs Sey 
7 


and VR1=500—R3—R4 if we set the fact 
that the combined resistance of R3, R4 and 
VR1 is 500k. 


LOGIC 

The gates IC2c and IC2d form a bistable 
latch. When thermistor R1 exceeds the pre- 
set temperature, IC1 pin | goes low. This 
triggers the bistable whose output (pin 10) 
goes high. Thus, the AND gate (IC2a and 
IC2b) has one low and one high input and, 
therefore, transistor TR2 is turned off, 1.e. 
buzzer WD1 is silent. 


switching characteristics for the buzzer. 

Constructors may find that it can be omit- 
ted, depending on the type of buzzer used. 
However, its presence has no detrimental 
effect on the circuit and it can be included as 
a matter of course, if desired. 


CONSTRUCTION 


Most of the components are mounted on a 
single-sided printed circuit board measuring 
20x45mm. This board is available from the 
EE PCB Service, code EE609. The master 
foil pattern is shown in Fig. 3. Construction 
is straightforward but as the circuit board is 
so small be sure to use a miniature soldering 
iron bit. 

The printed circuit board component 
layout for the Tea-Tune is also shown in Fig. 


3. Insert the i.c. holder sockets first followed 


by the resistors and the single wire link— 
mount all components flush with the surface 





Fig. 2. Complete circuit diagram for the Tea-Tune. The diode D1 is part of the 
on/off switch S1. The diode D2 is optional, see text. 


When the temperature drops again ICI 
output goes high and both inputs to the AND 
gate IC2b/a are now high—TR2 switches on 
and the buzzer sounds. Resistor R5 and 
capacitor C2 ensure that the bistable is reset 
when the circuit is switched on. The NAND 
gates in the 4093 integrated circuit have 
Schmitt triggers on their inputs—these “clean 
up” any noisy rising or falling edges from IC1 
which may occur as thermistor R1 is slowly 
changing temperature. 

The l.e.d. (D1) is used to indicate the state 
of the bistable. When the circuit is switched 
on D1 lights, but should extinguish a few 
seconds after the sensor is placed in the 
liquid, showing that the thermistor has ex- 
ceeded the preset level and the bistable has 
triggered. If D1 fails to extinguish then the 
drink temperature is below the threshold 
level and it should be sent back in return for 
a fresh cup! 

Notice that resistor R7 has been chosen so 
that no current limiting resistor is needed in 
series with D1. In the prototype, D1 was an 
integral part of the on-off switch, S1 for aes- 
thetic reasons. 

The output from IC2a (pin 3) is used to 
turn on transistor TR2 which, in turn, 
switches-on the musical buzzer WD1. In the 
prototype, a silicon diode (D2) was placed in 
the base circuit of TR2 to improve the 
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~ COMPONENTS 


Resistors 

R1 GL16 glass bead 

thermistor. 

R2,R3 150k (2 off) 

R4 100k 

R5 47k 

R6 10k 

R7 470k 

R8 4k7 
Potentiometer 


VR1 220k sub-min. skeleton 
preset (vert.) 





Capacitors 

C1 10n 

C2 100n 

C3 220p a 
All miniature ceramic. 
Semiconductors 

D1 Part of S1 or any 

small l.e.d. 


D2 1N4148 silicon. 
TR1,TR2 BC548 npn silicon 


(2 off); 

IC1 LM392 voltage 
comparator. 

IC2 4093 CMOS quad 2-input 
NAND Schmitt trigger 

Miscellaneous 

$1 Miniature single-pole 
rocker switch, with 
integral l|.e.d. 


WD1_ = Musical buzzer. 
AND piezo-electric 
Sounder in plastic 
carrier (see text) 
B1 QV alkaline PP3 with 
connecting clip. 
Single-sided printed circuit 
board, available from EE PCB Ser- 
vice, code EE609; plastic case size 
76x50x27mm; thin stranded 
connecting wire (10/0.1); 8-pin 
d.i.|. socket; 14-pin d.i.l. socket; % 
inch diameter rigid plastic tube; 4 
inch bore flexible plastic tube; 


Plastic Weld liquid. 


Approx. cost 
Guidance only 
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Fig. 4. Suggested method of mount- 
ing diode D2 on the circuit board. 


sa alleen 
L: Bib SN 8 5) 


Fig. 3. Printed circuit board (not to scale) compo- 


nent layout and full size printed circuit copper foil Fig. 5. Modifications to the musical 


buzzer circuit board. 


master pattern. 


of the board. Use only “4W or ‘AW re- 
sistors—'2W are too bulky. 

If diode D2 is to be used it is easiest to 
insert it now—see Fig. 4. Solder the capaci- 
tors in place—Cl and C2 must be miniature 
ceramic types as the larger versions will not 
fit in the available space. Next insert both 
transistors and the preset potentiometer, 
VRI. 

Finally, attach flying leads, about 10cm 
long, to the board for connection to D1 and 
switch SI and solder the negative lead from 
the battery clip. Fig. 7 shows the interwiring 





inside the case. Inspect the board for solder 
bridges between tracks—these can be re- 
moved with a solder-sucker or by holding the 
board upside-down and applying the clean 
soldering iron bit so that the solder runs off 
the board and down the bit. 

The plastic case used has external dimen- 
sions 76mm X 50mm X 27mm (although it tap- 
ers slightly) and requires three holes for 
WDI1 sounder, the wires to thermistor R1 
and the switch S1 (if a separate switch and 
l.e.d. is used then also drill a hole for l.e.d. 
D1). 


The completed Tea-Tune showing the modified buzzer in the top left of the lid. 
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SENSOR 


The thermistor is mounted in the end of a 
tube which is also used to hook the unit onto 
the cup. The tube is 4" external diameter 
rigid plastic with internal diameter sufficient 


Fig. 6. Sensor tube assembly. 








SS Ne se 3 


Everyday Electronics, August 1988 





Mee FAR Ty Bint Saat WA) ae it 2) aa! AI 
TSR SE whe % . PEE HDD. Hh ys CURIS oY? 


MUSICAL BUZZER 
CIRCUIT BOARD 


PIEZO SOUNDER IN 
PLASTIC CARRIER 


Fig. 7. Complete interwiring details from the circuit board to the case mounted 


components. 


to take two thin wires to the sensor. This 
tube is available from a good model shop or 
ironmonger. Cut the tube to the lengths 
shown in Fig. 6. 

Although the top two pieces should be cut 
at a 45 degree angle at the ends, this angle 
will have to be filed down so that the two 
tubes join at an angle to match the corner of 
the case. The strongest way to join the tube 
is to use “Plastic-Weld” (trichloromethane, 
from the model shop) which literally welds 
the pieces together forming a very strong 
joint. Be sure to thread the wires through 
before joining—fortunately, ‘‘Plastic-Weld” 
has little effect on the p.v.c. insulation. 

A 23mm length of plastic tube with 4" 
bore (from homebrew or aquarium shops) ts 
used as a flexible joint in the sensor tube, 
allowing the device to be hooked onto taper- 
ing cups. 

Drill or file a small hole on the underside 
of the top tube to allow the wires to enter the 
case. Solder the wires to the thermistor, 
using sleeving to ensure the two connections 
do not short together. Pull the thermistor 
into the tube by pulling the wires at the top 
end, leaving just the tip protruding and seal 
the end with clear epoxy-resin so that no 
liquid can enter. 

The completed assembly can be attached 
to the top of the case using Plastic-Weld. 
Solder the wires from the thermistor R1 to 
the circuit board. 


MUSICAL BUZZER 


Any miniature 9V or 12V solid state buz- 
zer could be used for WD1 but recently avail- 
able on the market is the musical buzzer 
which has a repertoire of seven American 
tunes. These buzzers measure about 28mm 
diameter and 19mm high and are too large to 
fit in the case along with the battery. Some 
modification is therefore required, but this 
proves well worth while if only for the no- 
velty value. 

Carefully prise the top off the buzzer using 
a screwdriver—take care as the interconnect- 
ing wires are very thin. The electronics inside 
drive a coil which is sometimes magnetically 
coupled to a metal diaphragm which acts as a 
sounder, and in other types of buzzer a piezo 
sounder is connected across the coil. 

In either case, remove the circuit board 
leaving the coil connected and remove any 
sounder which is present. Connect the new 
piezo sounder across (i.e. in parallel with) 
the coil. Use a sounder which is mounted 
inside a plastic carrier as the latter acts as a 
resonator providing a suprisingly loud out- 
put. 

After examining a number of these buz- 
zers, it seems as though some of them run 
more effectively from a 9V battery than do 
others. All have been successfully modified 
by altering the values of the three resistors 
on the buzzer circuit board. 





With reference to Fig. 5, two of the re- 
sistors lie side by side—the outer one should 
be a 15kQ and the inner one 4.7kQ. The 
product of the final resistor (in kQ) and 
the capacitor (in pF) should be 12000 (e.g. if 
C=1000pF then change the last resistor to 
12k. 

Mount the piezo sounder and circuit board 
on the case lid using adhesive so that they do 
not foul any components in the case. Con- 
nect the buzzer +ve and —ve leads to the 
circuit board (if your buzzer has two addi-- 
tional leads for‘strobing”’ the tunes, solder 
these together). 


TESTING AND USE 


Set the preset VR1 to midway position and 
switch on; D1 should light and stay lit. If it 
does not, check that the correct value capaci- 
tors have been inserted in the appropriate 
positions. 

Put some hot water in a cup and hang the 
Tea-Tune so that the thermistor “probe” 
(R1) is immersed. If the temperature of the 
water is above about 75°C then D1 will ex- 
tinguish after a few seconds. Remove the 
device from the cup and the buzzer should 
start playing a tune, and continue until 
switch S1 is opened. If the buzzer does not 
“start up” properly then including diode D2 
in the circuit (see Fig. 2) should solve this. 

Reset the bistable by switching off and 
then on again and replace the unit on the 
cup. Check D1 goes off, then allow the liquid 
to cool naturally and check the buzzer 
sounds satisfactorily. 

All that now remains is to adjust the preset 
VRI1 so that the device triggers at your 
favourite drinking temperature; turning it 
clockwise will reduce this temperature. The 
sensor tube can be occasionally cleaned by 
hanging the unit over a cup of clean, hot 
water. 


Put the kettle on! 0 
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OMNI ELECTRONICS 


174 Dalkeith Road, Edinburgh EH16 5DX :031 667 2611 





The supplier to use if you're looking for 
* A WIDE RANGE of components aimed at the hobbyist * 
* competitive VAT inclusive prices 
* mail order — generally by return of post * 
x fast, friendly service * 


— by mail order, telephone order or personal call 


NEW CATALQGUE NOW AVAILABLE 
Send 2 x 18p stamps for a copy — 
we do try to keep the goods we list in stock. 
Whether you phone, write or call in we'll do our best to help you. 


Open: Monday-Friday 9.00-6.00 
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*& SPECIAL OFFERS * SPECIAL OFFERS * 


7 ASSORTED 
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(PICOFARADS - 2200uf) 


5) 555 TIMER ic’s) 


| | 
QO MME S| 10 ras 
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10@@ DIODES cmixep) Sal 


#1 
Sal 


= 
e1 


MYSTERY 
PACK 


RED OR GREEN) 


*& ALL SIX PACKS FORA FIVER! ¥ 


P.O.or Cheque to: NATIONAL COMPONENT CLUB; DEPT EE, HIGHER ANSFORD, 
CASTLE CARY, SOMERSET BA7 7JG. 


% FREE CLUB MEMBERSHIP 


Please add 75p P & P but do not add VAT. 


479 





4 


Constructional Project 7% 
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Le Week 44 


% vy A 


A simple car alarm which employs 
a magnetic on-off switch, thus 
avoiding any external fittings. 


that it relies on the vehicle’s own cour- 

tesy-light switches closing a circuit to 
detect an intruder; and when the alarm is 
tripped, the horn, or other device, will 
sound. There’s nothing unusual in_ that. 
What is unusual is the method used to arm 
and disarm the system. 


T ita car-alarm is totally conventional in 


REED SWITCH 


While most systems use a conventional 
keyswitch, mounted on one of the car’s 
external panels, this system uses a reed 
switch, mounted inside the car, just behind 
the windscreen. The owner carries a small 
magnet, fixed to his keyring, and uses it to 
operate the reed switch. In this way, the 
problems associated with keyswitches are 
avoided, i.e. corrosion, vandalism, and the 
determined thief with a large screwdriver. 





The magnetically-operated approach may 
not seem very secure, but the system’s secur- 
ity lies in the concealment of the reed 
switch—behind the tax-disc, for example— 
and in the fact that car thieves don’t carry 
magnets around with them. If you’re still not 
convinced, the alarm could be used to 
supplement a conventional system. 


CIRCUIT 

The circuit (Fig. 2) is designed around a 
CMOS device, a CD4093, which is a quad 2- 
input NAND with Schmitt inputs. A Schmitt 
trigger has a decidedly non-linear transfer- 
function, as shown in Fig. 1. The input volt- 
age is Shown on the horizontal axis, while the 
Output is on the vertical axis. Note that, since 
NAND is an inverting function, the diagram 
has also been inverted, to make it clearer. 

When the input is at OV, the output is at 
V+. As the input voltage reaches V>, the 














OUTPUT 


Fig. 1. Schmitt trigger action 


output will fall quickly to OV, and will not 
return to V+ until the input voltage has 
fallen below V,. This “hysteresis” is typically 
one-third of V+, and since in this design V+ 
is 12 volts, the hysteresis is about 4 volts. The 
Schmitt trigger is an incredibly versatile 
building block, and can be used for eliminat- 
ing contact-bounce, building a simple oscil- 
lator, pulse generation, and many more. 

In this design, one of the four NAND 
gates within the 4093 is used as an oscillator, 


INTERIOR 
LIGHT 


DOOR 
SWITCH 
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(BLACK) 
LED 3 CHASSIS 


+12V 


DOOR 
SWITCH 


(GREEN) 





(GREY) (GREY ) 
EXTERNAL 


RELAY CIRCUIT 


Fig. 3. Layout of the p.c.b. 





All Y44aW carbon 


Capacitors 
2u2 Tantalum bead 
39n multilayer 
4u7 Tantalum bead 
100n multi layer 
470, radial elect. 25V 


Semiconductors 
ZVN3306a 
ZVN3306a 
2N2905 
1N4148 
1N4148 
15 volt “2W Zener 
0.2 inch red I.e.d. with 
clip 
CD4093B 


Miscellaneous 

RLA relay 12V BT-47 type 

S1 flush-mounting reed switch 
and operating magnet 

Box; p.c.b., available from the 
EE, PCB Service, order code EE 
615; insulated wire; sleeving; Ve- 
ropins; grommet; fixings etc. 


Guidanceony £41.90 
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two are used as a bi-stable latch, and one as a 
simple inverter.Let’s look at the latch first. 

As is usual when considering the operation 
of a circuit with more than one possible state, 
we have to start somewhere, so we’ll assume 
that the latch is in the “reset” state, rep- 
resented by a logic 0 on pin 4 of the i.c. SI ts 
the reed switch, so we will further assume 
that the operating magnet is nowhere near 
the switch, and it is therefore open. 

The logic 0 on pin 4 will pull pin 2 to a logic 
(0 via R1. This in turn will cause pin 3 to be at 
a logic 1. Pin 5 will also be at a logic 1, and 
this will maintain pin 4 at a logic 0. The 
circuit is therefore stable in this state, and 
will not change unless acted upon by some 
external influence. Remember that pin 3 is at 
a logic 1: this will charge-up Cl via R2. In 
other words, C1 will have a potential equiv- 
alent to a logic 1. 

When the reed switch is closed, by bring- 
ing the magnet close, the positive end of Cl 
will be connected to pin 2, overriding the 
effect of R1. Now, pin 3 will be at a logic 0, 
pin 4 at a logic 1, and the circuit is once more 
stable. When the switch is opened again, RI 
will maintain pin 2 at a logic 1. The logic 0 on 
pin 3 will this time discharge C1, so that the 
next time the switch is closed, pin 2 will be 
forced to logic 0, tripping the latch into 
changing states again. 

Capacitor C2 serves to suppress any volt- 
age pulses that may be present on the wiring 
from the reed switch, which may otherwise 
change the state of the latch. To summarise, 
then, pin 4 will toggle between a logic 1 anda 
logic 0 each time the reed switch is operated. 


OSCILLATOR 


The oscillator is formed by IClc and its 
sole purpose is to make an l.e.d. flash to 
indicate the status of the alarm. If the alarm 
is in the ‘‘disarmed” state, pin 9 will be at a 
logic 0, held there by the output of the latch 
circuit. This causes pin 10 to be at a logic 1 
and the oscillator will not operate. IC1d in- 
verts the logic 1, so TRI is turned off, and so 
too is the l.e.d. 


When the alarm is “armed”, pin 9 will be 
at a logic 1, enabling the oscillator. Ignore 
for a moment R3 and DI. Whenever pin 10 
is at a logic 1, C3 will be charged-up via R4; 
and when the voltage on the capacitor 
reaches “V,", as described carlicr, the 
Schmitt trigger will trip, causing pin 10 to go 
to a logic 0. This will of course discharge C3 
via R4. When the voltage on the capacitor 
falls below “V,", pin 10 will go to logic 1, 
and the cycle will repeat, and continue to do 
so as long as pin 9 is at a logic I. 

Resistor R3 and DI serve to shorten the 
discharge time of C3, while leaving the 
charge time unaffected. The mark-space 
ratio of the oscillator is therefore changed 
from being 1:1 to a series of short pulses 
separated by long spaces. This has the effect 
of making the I.e.d. flash briefly once every 
second or so. 

Transistor TR2 will be turned on when- 
ever the alarm is “armed”, and therefore 
TR3 will also be on, pulling the top end of 
the relay coil to +12 volts. The other end of 
the coil is connected to the car’s courtesy- 
light circuit. Normally, then, the relay will be 
de-energised. 

When a door is opened, the bottom end of 
the relay will be pulled to OV, by the door 
switch, energising the relay. One of the re- 
lay’s contacts is used to maintain current 
through the coil even if the door is then 
closed. The other contact is used to operate 
the car’s horn, or alternatively it may be used 
to operate some other audible alarm, such as 
a siren. 

Note that the relay contacts are rated at 
just over 1 amp, so do not attempt to drive 
the horn directly. If your car does not have a - 
horn relay, then it will be necessary to fit 
one, and use the relay within the alarm to 
operate it. Once tripped, the alarm can only 
be reset by operating the reedswitch. 


~ CMOS devices are quite happy to operate 
with a supply voltage of up to 15 volts, so no 
attempt has been made to regulate the car's 
supply. It is filtered, however, by C4, C5 and 
R&, and clamped to 15 volts by D3. 


CONSTRUCTION 


Construction is very straightforward, but 
give some thought to fitting the system to 
your car. The prototype has everything jin 
the one box, with the reed switch and I.e.d. 
side-by-side. The constructor may feel that 


the I.e.d. advertises the location of the 
reedswitch, and may prefer to mount them 
separately. If so, keep the reed switch close 
to the electronics, and mount the l.e.d. re- 
motely. Commence construction by pressing 
Veropins through the board (Fig. 3) for the 
flying leads to connect to. Fit the resistors 
and capacitors to the p.c.b. followed by the 
i.c. socket (if used) then the relay and semi- 
conductors. 

The transistors in the prototype were 
mounted on bases, but these are not essen- 
tial, and neither is the small heatsink clipped 
to TR3. The reed switch has four wires 
coming from the back; using a multimeter, 
identify the pair that close when the magnet 
is brought into contact, and cut back the 
other two. Drill the holes in the box, and fix 
the reed switch and I.e.d., then wire them to 
the p.c.b. 

The alarm is now complete and ready for 
testing. Apply 12V to the appropriate wires, 
and check that the alarm can be armed and 
disarmed using the magnet. Using a multim- 
eter, check that the relay contacts are open, 
and then, with the system armed, touch the 
green wire to 0V. The relay should operate 
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Fig. 4. Case drilling details 


and latch, and the contacts should now be 
closed. Use the magnet to disarm the system. 


FITTING 


The reed switch should ideally be mounted 
against the inside of a window. The magnet 
will still operate the switch reliably through 
the glass. Some sort of bracket may need to 
be fashioned from a thin sheet of steel or 
aluminium, to hold the box firmly in place. It 
is also important that the wires are con- 
cealed: cutting them is an ideal way of silenc- 
ing the alarm! 

As mentioned earlier, the small relay in 
the box has a limited current handling capa- 
bility, so its contacts must only be used for a 
low current siren or for switching another 
relay, which in turn operates the horn or a 
siren. 

One important point to bear in mind is 
that the horn in some vehicles will only oper- 
ate with the ignition on. This, of course, is 
useless for an alarm system, so consult the 
wiring diagram in your car’s workshop man- 
ual to find the best way of connecting the 
alarm. 0 


482 Everyday Electronics, August 1988 


RSGB HONOURED 

HRH Prince Philip, Duke of Edinburgh, 
has graciously accepted the Radio 
Society of Great Britain’s invitation to 
open its 75th Anniversary three-day Con- 
vention and Exhibition, open to non- 
members, at the Birmingham NEC on Fri- 
day 15th July. 

Details of the Society's celebrations 
were given in our May issue, and up- to- 
date information can be obtained from 
the RSGB, Lambda House, Cranborne 
Road, Potters Bar, Herts EN6 3JE. 


SKITREK 

There is now more information to hand 
about the USSR/Canada Polar Bridge Ski- 
trek Expedition which | mentioned last 
month. The expedition started out at 0731 
GMT on March 3rd, composed of a group 
of nine Russians and four Canadians, 
intending to make geometrical, glacial 
and meteorological observations on the 
journey. Experiments were also to be 
conducted in physiology and biochemis- 
try to determine the limits of human end- 
urance and social isolation. The 
expedition’s leader, Dr. Dmitri Shparo, is 
a radio amateur, as are several other 
team members. 

The main Canadian base station was 
located at Resolute Bay, Cornwallis Is- 
land, using the amateur call-sign CI8C. 
This was manned by teams of volunteer 
amateur operators in two-week shifts and 
a Soviet amateur was due to join the Ca- 


-nadians at CI8C during the last six weeks 


of the expedition. 

A Soviet and a Canadian amateur were 
operating EXOCR, the Soviet base station 
at Sridney Island, while a similar pair 
operated 4KOD a second Soviet base sta- 
tion on North Pole 28, the floating Rus- 
sian scientific base near the Pole. 
Amateurs around the world followed the 
progress of the expedition simply by list- 
ening in to its daily signals and to the 
“instant position reports” from the satel- 
lite digitalker. 

This unique international project, using 
amateur radio for all communications 
purposes, was ratified at high level by an 
historic agreement signed jointly by se- 
nior officials of the Soviet Ministry of 
Communications, the Canadian Depart- 
ment of Communications, the Chairman 
of the Radio Sports Federation of the 
USSR and the President of the Canadian 
Radio Relay League. Incidentally, the first 
of the Russian floating stations, back in 
1937/8. had a radio operator who was 
also a radio amateur. This was Ernst 
Krenkel, RAEM, who operated from the 
pole with the call-sign UPOL, and became 
perhaps the best-known Soviet amateur 
of all time. Regular readers of Reporting 
Amateur Radio may recall that | men- 
tioned Krenkel’s autobiography, RAEM is 
my call-sign, in the May 1986 column. 


WORLDWIDE BEACON NET 
\f you monitor 14.100MHz, any time of 
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day or night, you should hear one or 
more of nine worldwide beacon stations 
providing useful information for ama- 
teurs about the prevailing propagation 
conditions on the 20 metre band. Within a 
space of ten minutes it is possible to 
assess what radio paths are currently 
open to, and the possibility of satisfactory 
communication with, other countries on 
that particular band. These beacons are 
provided by the Northern California DX 
Foundation, NCDXF, a registered charity 
founded in the USA in 1972 to assist 
worthwhile international amateur radio 
and scientific projects with funding 
and/or equipment. 

The beacons come “on-air’’ sequen- 
tially at one minute intervals. Each trans- 
mission lasts 58 seconds. This contains 
the call-sign of the station in Morse code, 
for identificaiton purposes, and four nine- 
second dashes each one-tenth of the 
power of the previous dash. The first is 
100 watts, and the subsequent dashes are 
10, 1 and 0.1 watts. These dashes provide 
an indication of the level of power re- 
quired by the receiving station to achieve 
two-way communication with that part of 
the world where the beacon is situated. 
The beacons also tell a short-wave list- 
ener if the band is sufficiently “open” for 
a satisfactory listening session. 

All the beacons use Kenwood TS-130 
amateur radio transmitters with fixed fre- 
quency control. A quartz clock controls 
the timing of each transmission and the 
variations in power levels are controlled 
by a microprocessor. The sequence of 
transmissions, station by station, starts at 
New York on the hour and circles the 
world every ten minutes. 

Apart from monitoring conditions, the 
beacons provide a time/frequency check; 
a means of comparing the performance 
of antennas or receivers; and an oppor- 
tunity for amateurs to carry out propa- 
gation studies, e.g. comparing actual 
conditions with published forecasts or 
known sunspot conditions. In 1983, radio 
amateurs around the world were asked to 
continuously monitor the beacons for an 
hour before, and an hour after, a total 
solar eclipse in the area of Indonesia. Re- 
ports of radio reception from different 
global areas were then sent to the San 
Francisco State University to assist in 
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QSL card for contacts with station CI8C. 
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assessing the effect of the eclipse on 
radio propagation conditions. 


Details of the beacons are as follows: 
Time Station Location 








0000 4U1UN/B United Nations, N.Y. 

0001 W6WX/B _ Stanford University, 
California. 

0002 KH60/B Honolulu. 

0003 JA21GY Tokyo. 

0004 4X6TU/B _ Tel Aviv University. 

0005 OH2/B Helsinki Tech. 
University. 

0006 CT3B Madeira. 

0007 ZS6DN/B __ Transvaal, 
South Africa. 

0008 LU4AA Argentina. 

OTHER FUNCTIONS 


Apart from providing the beacon sys- 
tem, NCDXF gives financial assistance to 
DXpeditions, i.e. groups of amateurs who 
take radio equipment to isolated parts of 
the world where there is normally no 
radio activity. Such expeditions are 
usually very expensive to mount and 
attract thousands of contacts over the air, 
all requiring OSL cards to be printed and 
despatched afterwards. Without the help 
of the NCDXF many of the regular DXpe- 
ditions which set out each year could not 
take place. 

Invested funds and contributions from 
members provide an income in excess of 
$10,000 a year to spend on Foundation 
supported or assisted DX and scientific 
activities. Everyone in the governing 
body and the support groups is an active 
amateur. All give their services free of 
charge and no officer, adviser or consul- 
tant receives salary or compensaton in 
any form. | hope to report on other activi- 
ties of this remarkable organisation from 
time to time in the future. 


ISWL ‘87 

The International Short Wave League 
was for many years before its demise a 
popular organisaton for short-wave list- 
eners. It was reformed last year as ISWL 
‘87 with many of the original founder 
members still involved in it. 

The league offers its members SWL 
contests and awards. Its monthly journal, 
Monitor, contains information and 
articles on broadcast as well as amateur 
band listening. Members are allocated an 
individual identification number consist- 
ing of their country prefix followed by a 
series of numbers, and can use the Lea- 
gue’s OSL bureau to handle their QSL 


cards. 
ISWL nets are held by licensed mem- 


bers on the 80 metre band, on single side- 
band, and can be heard on Tuesdays at 7 
p.m. (3.700MHz) and Saturdays at 10 a.m. 
(3.685MHz). If you have s.s.b. capability 
on your receiver you are invited to listen 


to these nets. Further details about ISWL 


‘87 are available from Mr. J. May, 10 
Clyde Crescent, Wharton, Winsford, Che- 
shire. CW7 3LA. 
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DIME CT 
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SERVICE 


The books listed have been 
selected as being of special 
interest to everyone 
involved in electronics and 
computing. They are sup- 
plied by mail order direct to 
your door. Full ordering de- 
tails are given on the last 
book page. 


— PROJECT CONSTRUCTION 


HOW TO GET YOUR 

ELECTRONIC PROJECTS WORKING 

R. A. Penfold 

We have all built projects only to find that they did not 
work correctly, or at all, when first switched on. The aim 
of this book is to help the reader overcome just these 
problems by indicating how and where to start looking 
for many of the common faults that can occur when 
building up projects 

96 pages Order code BP110 £2.50 


HOW TO DESIGN AND MAKE 

YOUR OWN P.C.B.s 

R. A. Penfold 

Deals with the simple methods of copying printed circuit 


ELECTRONICS SIMPLIFIED 

—CRYSTAL SET CONSTRUCTION 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

Especially written for those who wish to participate in the 
intricacies of electronics more through practical con- 
struction than by theoretical study. It is designed for all 
ages upwards from the day one can read intelligently and 
handle simple tools. 

80 pages Order Code BP92 £1.75 





50 CIRCUITS USING GERMANIUM 
SILICON AND ZENER DIODES 

R. N. Soar 

Contains 50 interesting and useful circuits and applica- 
tions, covering many different branches of electronics, 
using one of the most simple and inexpensive of 
components—the diode. Includes the use of germanium 
and silicon signal diodes, silicon rectifier diodes and 


Zener diodes, etc. 
64 pages Order Code BP36 £1.50 


50 SIMPLE LED CIRCUITS 

R. N. Soar 

Contains 50 interesting and useful circuits and applica- 
tions, covering many different branches of electronics, 
using one of the most inexpensive and freely available 
comiponents—the light-emitting diode (LED). Also in- 
cludes circuits for the 707 common anode display 

64 pages Order Code BP42 £1.95 





COIL DESIGN AND CONSTRUCTION MANUAL 
B. B. Babani 

A complete book for the home constructor on ‘‘how to 
make’ RF, IF, audio and power coils, chokes and 
transformers. Practically every possible type is dis- 
cussed and calculations necessary are given and ex- 
plained in detail. Although this book is now rather old, 
with the exception of torroids and pulse transformers 
little has changed in coil design since it was written. 

96 pages Order Code 160 £2.50 





board designs from magazines and books and covers all 
aspects of simple p.c.b. construction including photo- 
graphic methods and designing your own p.c.b.s. 

80 pages Order code BP121 £1.95 


BEGINNER'S GUIDE TO BUILDING 

ELECTRONIC PROJECTS 

~ A. Penfold 

Snows the complete beginner how to tackle the practical 
side of electronics, so that he or she can confidently build 
the electronic projects that are regularly featured in 
magazines and books. Also includes examples in the 
form of simple projects. 

112 pages Order code No. 227 £1.95 


CIRCUITS AND DESIGN 


MICRO INTERFACING CIRCUITS-BOOK 1 
MICRO INTERFACING CIRCUITS-BOOK 2 

R. A. Penfold 

Both books include practical circuits together with details 
of the circuit operation and useful background informa- 
tion. Any special constructional points are covered but 
p.c.b. layouts and other detailed constructional informa- 
tion are not included. 

Book 1 is mainly concerned with getting signals in and 
out of the computer;. Book 2 deals primarily with circuits 
for practical applications. 

Book 1 112 pages Order code BP130 £2.25 
Book 2 112 pages Order code BP131 £2.75 





A MICROPROCESSOR PRIMER 

E. A. Parr, B.SC., C.Eng., M.1.E.E. 

Starts by designing a small computer which, because of 
its simplicity and logical structure, enables the language 
to be easily learnt and understood. The shortcomings are 
then discussed and the reader is shown how these can 
be overcome by changes and additions to the instruction 
set. In this way, such ideas as relative addressing, index 
registers, etc., are developed. 

96 pages Order code BP72 £1.75 


A PRACTICAL INTRODUCTION TO 
MICROPROCESSORS 

R. A. Penfold 

Provides an introduction which includes a very simple 
microprocessor circuit which can be constructed so that 
the reader can experiment and gain practical experience. 
96 pages Temporarily out of print 


HOW TO USE OP-AMPS 
E. A. Parr 


_This book has been written as a designer's guide 


covering many operational amplifiers, serving both as a 
source book of circuits and a reference book for design 
calculations. The approach has been made as non- 
mathematical as possible. 

160 pages Order code BP88 £2.95 





PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 1 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 2 


R. A. Penfold 
These books are designed to aid electronic enthusiasts 
who like to experiment with circuits and produce their 
Own projects, rather than simply following published 
project designs. 


BOOK 1 contains: Oscillators—sinewave, triangular, 
squarewave, sawtooth, and pulse waveform generators 
operating at audio frequencies. Timers—simple mono- 
stable circuits using i.c.s, the 555 and 7555 devices, etc. 
Miscellaneous—noise generators, rectifiers, Compara- 
tors and triggers, etc 


BOOK 2 contains: Amplifiers—low level discrete and 
Op-amp circuits, voltage and buffer amplifiers including 
d.c. types. Also low-noise audio and voltage controlled 
amplifiers. Filters—high-pass, low-pass, 6, 12, and 24dB 
per octave types. Miscellaneous—i.c. power amplifiers, 
mixers, voltage and current regulators, etc. 


BOOK 1 /28pages Ordercode BP117 £1.95 
BOOK 2 //2pages Ordercode BP118 £1.95 


ELECTRONIC CIRCUITS HANDBOOK 

Michael Tooley BA 

This book aims to explode two popular misconceptions con- 
cerning the design of electronic circuits: that only those with 
many years of experience should undertake circuit design 
and that the process relies on an understanding of advanced 
mathematics. Provided one is not too ambitious, neither of 
these popularly held beliefs is true. 

Specifically, this book aims to provide the reader with a 
unique collection of practical working circuits together with 
supporting information so that circuits can be produced in 
the shortest possible time and without recourse to theor- 
etical texts. 

Furthermore, information has been included so that the 
circuits can readily be modified and extended by readers to 
meet their own individual needs. Related circuits have been 
grouped together and cross-referenced within the text (and 
also in the index) so that readers are aware of which circuits 
can be readily connected together to form more complex 
systems. As far as possible, a common range of supply 
voltages, signal levels and impedances has been adopted. 

As a bonus, ten test gear projects have been included. 
These not only serve to illustrate the techniques described 
but also provide a range of test equipment which is useful in 


its own right. 
277 pages Order code NEO5 £14.95 















HOW TO DESIGN ELECTRONIC 

PROJECTS 

R. A. Penfold 

The aim of this book is to help the reader to put together 
projects from standard circuit blocks with a minimum of 
trial and error, but without resorting to any advanced 
mathematics. Hints on designing circuit blocks to meet 
your special requirements are also provided. 


128 pages Order code BP127 £2.25 
POPULAR ELECTRONIC CIRCUITS 

-BOOK 1 

POPULAR ELECTRONIC CIRCUITS 

-BOOK 2 

R. A. Penfold 


Each book provides a wide range of designs for elec- 
tronic enthusiasts who are capable of producing working 
projects from just a circuit diagram without the aid of 
detailed construction information. Any special setting-up 


procedures are described. 
Order code BP80_ = £1.95 


BOOK 1 160 pages 
BOOK 2 160 pages Order code BP98 £2.25 
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ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
MODEL RAILWAYS 
R.A. Penfold 
Home computers may easily be applied to the control of 
model railways and really quite sophisticated control, which 
needs only simple programming, is not too difficult to 
achieve. The main problem lies in interfacing the computer 
to the layout, but fortunately it is not too difficult or expens- 
~ to build suitable interfaces, and this book shows you 
ow. 
The projects consist of various types of controller, including 
a high quality pulse type, as well as circuits for train position 
sensing, signal and electric points control etc. The use of 
computers does not have to be restricted to massive layouts. 
Something as simple as an oval of track with a single siding 
can be given a new dimension by adding computer control 
and much fun can be had from these relatively simple set- 
ups. 


88 pages Order code BP180 £2.95 


MODERN OPTO DEVICE PROJECTS 

R.A. Penfold 

In recent years, the range of opto devices available to the 
home constructor has expanded and changed radically. 
These devices now represent one of the more interesting 
areas of modern electronics for the hobbyist to experiment 
in, and many of these devices have useful practical applica- 
tions as well. This book provides a number of practical 








ELECTRONICS TEACH-IN 

Michael Tooley BA and David Whitfield MA MSc 
CEng MIEE (published by Everyday Electronics) 

This value for money EE book provides a comprehensive 
background to modern electronics including test gear 
projects. A complete course in basic electronics; designed 
for the complete newcomer it will however also be of value 
to those with some previous experience of electronics. 
Wherever possible the course is related to ‘real life’ 
working circuits and each part includes a set of detailed 
practical assignments. Includes details of eight items of 
related test gear giving full constructional information and 
diagrams for each one. They are: Safe Power Supply; 
Universal LCR Bridge; Diode/Transistor Tester; Audio 
Signal Tracer; Audio Signal Generator; RF Signal 
Generator; FET Voltmeter; Pulse Generator. An excellent 
companion for anyone interested in electronics and 
invaluable for those taking G.C.S.E. and BTEC electronics 


courses. 
104 pages (A4 size) Order code EE/T-I £1.95 


PRACTICAL ELECTRONICS 

CALCULATIONS AND FORMULAE 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

Bridges the gap between complicated technical theory, 
and ‘‘cut-and-tried’’ methods which may bring success 
in design but leave the experimenter unfulfilled. A strong 
practical bias—tedious and higher mathematics have 
been avoided where possible and many tables have been 
included. 

The book is divided into six basic sections: Units 
and Constants, Direct-current Circuits, Passive Compo- 
nents, Alternating-current Circuits, Networks and Theo- 
rems, Measurements 


256 pages Order Code BP53 £2.95 


ESSENTIAL THEORY FOR THE 

ELECTRONICS HOBBYIST 

G. T. Rubaroe, T.Eng (C.E.1.), Assoc.1!.E.R.E. 

The object of this book is to supply the hobbyist with a 
background knowledge tailored to meet his or her 
specific requirements and the author has brought to- 
gether the relevant material and presented it in a readable 
manner with minimum recourse to mathematics. 


128 pages Order Code 228 £2.50 


MICROPROCESSING SYSTEMS AND CIRCUITS 
F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

A truly comprehensive guide to the elements of micro- 
processing systems which really starts at the beginning. 
Teaches the reader the essential fundamentals that are 
so important for a sound understanding of the subject. 
256 pages Order Code BP77 £2.95 
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designs which utilize a range of modern opto-electric 
devices, including such things as fibre optics, ultra bright 
|.e.d.s and passive IR detectors etc. 

While many of these designs are not in the “dead simpie” 
category, they should be within the capabilities of anyone 
with a reasonable amount of experience in electronics con- 
struction and some of the more simple designs are suitable 
for beginners. 


104 pages Order code BP194 £2.95 


ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
ROBOTS 

Robert Penfold 

Robots and robotics offer one of the most interesting areas 
for the electronics hobbyist to experiment in. Today the 
mechanical side of robots is not too difficult, as there are 
robotics kits and a wide range of mechanical components 
available. The micro controller is not too much of a problem 
either, since the software need not be terribly complex and 
many inexpensive home computers are well suited to the 
task. 

The main stumbling block for most would-be robot builders 
is the electronics to interface the computer to the motors, 
and the sensors which provide feedback from the robot to 
the computer. The purpose of this book is to explain and 
provide some relatively simple electronic circuits which 
bridge this gap. 

92 pages Order code BP179 £2.95 


DATA AND REFERENCE 


Practical 
Digital . 
Electronics 
Handbook 


Mike Tooley «4 


ELECTRONIC HOBBYISTS HANDBOOK 
R.A. Penfold 

Provides an inexpensive single source of easily iocated 
information that the amateur electronics enthusiast is likely 
to need for the day-to-day pursuance of this fascinating 
hobby. Covers common component colour codes. Details 
the characteristics and pinouts of many popular 
semiconductor devices, including various types of logic 
ICs, operational amplifiers, transistors, FETs, unijunctions, 
diodes, rectifiers, SCRs, diacs, triacs, regulators and 
SMDs, etc. Illustrates many useful types of circuits, such 
as timers and oscillators, audio amplifiers and filters, as 
well as including a separate section on power supplies. 
Also contains a multitude of other useful data. 
88 pages Order code BP233 


AUDIO 

F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

Analysis of the sound wave and an explanation of 
acoustical quantities prepare the way. These are fol- 
lowed by a study of the mechanism of hearing and 
examination of the various sounds we hear. A look at 
room acoustics with a subsequent chapter on micro- 
phones and loudspeakers then sets the scene for the 
main chapter on audio systems—amplifiers, oscillators, 
disc and magnetic recording and electronic music. 

320 pages Order Code BP111 £3.50 


£4.95 


HOW TO IDENTIFY UNMARKED ICs 

K. H. Recorr 

Shows the reader how, with just a test-meter, to go 
about recording the particular signature of an unmarked 
i.c. which should enable the i.c. to then be identified with 
reference to manufacturers’ or other data. An i-.c. 
signature is a specially plotted chart produced by mea- 
suring the resistances between all terminal pairs of an i.c. 
Chart Order code BP101 £0.95 


RADIO AND ELECTRONIC COLOUR CODES AND 
DATA CHART 

B. B. Babani 

Although this chart was first published in 1971 it 
provides basic information on many colour codes in use 
throughout the world, for most radio and electronic 
components. Includes resistors, capacitors, transfor- 
mers, field coils, fuses, battery leads, speakers, etc. It is 
particularly useful for finding the values of old 
components. 
Chart 


Order code BP7 . £0.95 


CHART OF RADIO, ELECTRONIC, 
SEMICONDUCTOR AND LOGIC SYMBOLS 

M. H. Banani, B.Sc.(Eng.) 

Illustrates the common, and many of the not-so-com- 
mon, radio, electronic, semiconductor and logic symbols 
that are used in books, magazines and instruction 
manuals, etc., in most countries throughout the world. 
Chart Order Code BP27 £0.95 
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RECOMMENDED READING 


FOR... 
INTRODUCING 
MICROPROCESSORS 


(THE EVERYDAY ELECTRONICS 
CITY AND GUILDS SERIES) 


PRACTICAL DIGITAL ELECTRONICS HANDBOOK 
Mike Tooley (Published in association with Everyday Elec- 
tronics) 

The vast majority of modern electronic systems rely heavily 
on the application of digital electronics, and the Practical 
Digital Electronics Handbook aims to provide readers with 
a practically based introduction to this subject. The book 
will prove invaluable to anyone involved with the design, 
manufacture or servicing of digital circuitry, as well as to 
those wishing to update their knowledge of modern digital 
devices and techniques. Contents: Introduction to 
integrated circuits; basic logic gates, monostable and 
bistable devices: timers; microprocessors; memories; input 
and output devices; interfaces; microprocessor buses. 
Appendix 1: Data. Appendix 2: Digital test gear projects; 
tools and test equipment; regulated bench power supply; 
logic probe; logic pulser; versatile pulse generator; digital 
IC tester: current tracer; audio logic tracer, RS-232C 
breakout box; versatile digital counter/frequency meter. 
Appendix 3: The oscilloscope. Appendix 4: Suggested 
reading. Appendix 5: Further study. 

208 pages Order code PC100 £6.95 


Beg $6 tO 
Microprocessors 


© 


BEGINNERS GUIDE TO MICROPROCESSORS 

E.A. Parr 

An excellent grounding in microprocessors, this book is 
broadly relevent to the whole of our Introducing 
_ Microprocessors course. It is easy to read and well 
illustrated. 
224 pages 


Order code NE0O3 £4.95 
MICROELECTRONIC SYSTEMS 2 CHECKBOOK 

R. Vears 

The aim of this book is to provide a foundation in 
microcomputer hardware, software and_ interfacing 
techniques. Each topic is presented in a way that assumes 
only an elementary knowledge of microelectronic systems 
and logic functions. The book concentrates on 6502, Z80 
and 6800 microprocessors and contains 60 tested 
programs, 160 worked problems and 250 further problems. 
194 pages Order code NE04 £4.95 
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OSCILLOSCOPES: HOW TO USE THEM-— HOW THEY WORK 
lan Hickman 

Oscilloscopes are essential tools for checking circuit oper- 
ation and diagnosing faults, and an enormous range of mod- 
els is available. But which is the right ‘scope for a particular 
application? Which features are essential, which not so 
important? What techniques will get the best out of the 
instrument? 

lan Hickman, experienced in both professional and hobbyist 
electronics, has revised this well-established book to help all 
oscilloscope users —and potential users. 

133 pages Order code NE09 £5.95 





lan Sinclair NDBOOK 


lan Sinclair has now revised this useful and carefully selec- 


ted collection of standard circuits, rules-of-thumb, and 
design data for professional engineers, students and 
enthusiasts involved in radio and electronics. Covering pass- 
ive and active components, discrete component circuits 
(such as amplifiers, filters and oscillators) and linear and 
digital i.c.s, the book includes many items which are not 
elsewhere available in a single handy volume. The operation 
and functions of typical circuits are described, while math- 
ematics is limited to that necessary for deciding component 
values for any application. 

This revised edition contains more details on computers and 
microprocessors and has been brought up to date through- 





out. 

199 pages Order Code NE06 £7.95 . 
BEGINNER’S GUIDE TO HI-FI 

lan Sinclair 


The Beginner's Guide to Hi-Fi will appeal to the audio 
enthusiast, whether newly won over by advances in tech- 
nology or well established and wondering whether to up- 
date equipment. The book deals with the sound from its 
sources in the studio to its ultimate end in your ears, and 
shows what sound is, how it is recorded and how it is repro- 
duced. 

Every aspect of Hi-Fi, from pickup cartridges to loudspeak- 
ers, has been covered, and the emphasis has been on ex- 
plaining design aims. Cassette systems have been given 
considerable prominence, including the more modern Dolby 
C and dbx noise reduction systems. The CD record has been 
covered in detail so that you can find out just why this 
system of sound reproduction is so superior. 

194 pages Order Code NE07 £4.95 


ELECTRONICS-BUILD AND LEARN 

R. A. Penfold 

The first chapter gives full constructional details of a circuit 
demonstrator unit that is used in subsequent chapters to 
introduce common electronic components-—resistors, Capaci- 
tors, transformers, diodes, transistors, thyristors, fets and op 
amps. Later chapters go on to describe how these compo- 
nents are built up into useful circuits, oscillators, multivibra- 
tors, bistables and logic circuits. 

At every stage in the book there are practical tests and 
experiments that you can carry out on the demonstrator unit 
to investigate the points described and to help you under- 
stand the principles involved. You will soon be able to goon 
to more complex circuits and tackle fault finding logically in 
other circuits you build. 


120 pages Order Code PC103 £5.95 
COMMUNICATION 
ie a C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., 


A look at the electronic fundamentals over the whole of 
the communication scene. This book aims to teach the 
important elements of each branch of the subject in a 
style as interesting and practical as possible. While not 
getting involved in the more complicated theory and 
mathematics, most of the modern transmission system 
techniques are examined including line, microwave, 
submarine, satellite and digital multiplex systems, radio 
and telegraphy. To assist in understanding these more 
thoroughly, chapters on signal processing, the electro- 
magnetic wave, networks and transmissions assess- 
ment are included, finally a short chapter on optical 


transmission. 
256 pages Order Code BP89 
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GETTING THE MOST FROM YOUR MULTIMETER 

R.A. Penfold 

This book is primarily aimed at beginners and those of 
limited experience of electronics. Chapter 1 covers the bas- 
ics of analogue and digital multimeters, discussing the rela- 
tive merits and the limitations of the two types. In Chapter 2 
various methods of component checking are described, in- 
cluding tests for transistors, thyristors, resistors, capacitors 
and diodes. Circuit testing is covered in Chapter 3, with 
subjects such as voltage, current and continuity checks 
being discussed. 

In the main little or no previous knowledge or experience is 
assumed. Using these simple component and circuit testing 
techniques the reader should be able to confidently tackle 
servicing of most electronic projects. 

96 pages Order code BP239 £2.95 





PRACTICAL MIDi HANDBOOK 
R.A. Penfold 
The Musical Instrument Digital Interface (MIDI) is  sur- 
rounded by a great deal of misunderstanding, and many of 
the user manuals that accompany MIDI equipment are quite 
incomprehensible to the reader. 
MIDI Handbook is aimed primarily at 
musicians, enthusiasts and technicians who want to exploit 
the vast capabilities of MIDI, but who have no previous 
knowledge of electronics or computing. The majority of the 
book is devoted to an explanation of what MIDI can do and 
how to exploit it to the full, with practical advice on connec- 
ting up a MIDI system and getting it to work, as well as 
deciphering the technical information in those equipment 
manuals, 

Order code PC101 


128 pages £5.95 


INTRODUCTION TO DIGITAL AUDIO 
lan Sinclair 

Digital recording methods have existed for many years and 
have become familiar to the professional recording engin- 
eer, but the compact disc (CD) was the first device to bring 
digital audio methods into the home. The next step is the 
appearance of digital audio tape (DAT) equipment. 

All this development has involved methods and circuits that 
are totally alien to the technician or keen amateur who has 
previously worked with audio circuits. The principles and 
practices of digital audio owe little or nothing to the tradi- 
tional linear circuits of the past, and are much more compre- 
hensible to today’s computer engineer than the older 
generation of audio engineers. 

This book is intended to bridge the gap of understanding for 
the technician and enthusiast. The principles and methods 
are explained, but the mathematical background and theory 
is avoided, other than to state the end product 

128 pages Order code PC102 £5.95 





Rage 


INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE 


A. Michaels 
Helps the reader to find possible substitutes for a popular 
selection of European, American and Japanese transis- 
tors. Also shows material type, polarity, manufacturer 
and use. 

320 pages 


Order code BP85 £2.95 



























TRANSISTOR RADIO FAULT-FINDING CHART 
C. E. Miller 

Used properly, should enable the reader to trace most 
common faults reasonably quickly. Across the top of the 
chart will be found four rectangles containing brief 
description of these faults, vis—sound weak but undis- 
torteu, set dead, sound low or distorted and background 
noises. One then selects the most appropriate of these 
and following the arrows, carries out the suggested 
checks in sequence until the fault is cleared. 

Chart Order code BP70 £0.95 


DIGITAL IC EQUIVALENTS 

AND PIN CONNECTIONS 

A. Michaels 

Shows equivalents and pin connections of a popular 
selection of European, American and Japanese digital 
i.c.s. Also includes details of packaging, families, func- 
tions, manufacturer and country of origin. 

256 pages Order code BP140 £4.95 


LINEAR IC EQUIVALENTS 

AND PIN CONNECTIONS 

A. Michaels 

Shows equivalents and pin connections of a popular 
selection of European, American and Japanese linear 
i.c.s. Also includes details of functions, manufacturer 
and country of origin. 

320 pages Order code BP141 £4.95 


INTERNATIONAL DIODE 
EQUIVALENTS GUIDE 
A. Michaels 

Designed to help the user in finding possible substitutes 
for a large selection of the many different types of diodes 
that are available. Besides simple rectifier diodes, also 
included are Zener diodes, |.e.d.s, diacs, triacs, thyris- 
tors, OCls, photo and display diodes. 

144 pages Order code BP 108 £2.25 


POCKET BOOK 

E.A. Parr. 

Newnes Electronics Pocket Book has been in print for 
over twenty years and has. covered the development of 
electronics from valve to.semiconductor technology and 
from transistors to LSI integrated circuits and micro- 
processors. To keep up to date with the rapidly changing 
world of electronics, continuous revision has been 
necessary. This new Fifth Edition takes account of recent 
changes and includes material suggested by readers of 
previous editions. New descriptions of op.amp. applica- 
tions and the design of digital circuits have been added, 
along with a totally new chapter on computing, plus 
other revisions throughout. 
315 pages (hard cover) Order Code NEQ2 £8.95 


NEWNES ELECTRONICS 


TRANSISTOR SELECTOR GUIDE 
This unique guide offers a range of selection tables 
compiled so as to be of maximum use to all electronics 
engineers, designers and hobbyists. 
Section 1: Covers component markings, codings and 
standards, as well as explaining the symbols used. 
Section 2: Tabulates in alpha-numeric sequence the 
comprehensive specifications of over 1400 devices. 
Section 3: Tabulates the devices by case type. 
Section 4: Considers particular limits to the electrical 
parameters when compiling the tables. 
Section 5: Illustrates package outlines and leadouts. 
Section 6: Consists of a surface mounting device markings 
conversion list. 

£4.95 


192 nages Order code BP234 
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GETTING THE MOST FROM YOUR PRINTER 

J. W. Penfold 

Details how to use all the features provided on most dot- 
matrix printers from programs and popular word proces- 
sor packages like Wordwise, Visawrite and Quill, etc. 
Shows exactly what must be typed in to achieve a given 


effect. 
96 pages Order Code BP181 £2.95 


A Z80 WORKSHOP MANUAL 

E. A. Parr, B.Sc., C.Eng., M.1.E.E. 

This book is intended for people who wish to progress 
beyond the stage of BASIC programming to topics such 
as machine code and assembly language programming, 
or need hardware details of a Z80 based computer. 

192 pages Order Code BP112 £3.50 


_AN INTRODUCTION TO 68000 ASSEMBLY 
LANGUAGE 
R. A. & J. W. Penfold 
Obtain a vast increase in running speed by writing 
programs for 68000 based micros such as the Commo- 
dore Amiga, Atari ST range or Apple Macintosh range 
etc., in assembly language. It is not as difficult as one 
might think and this book covers the fundamentals. 
112 pages Code BP184 £2 


THE ART OF PROGRAMMING THE ZX 
SPECTRUM 

M. James, B.Sc., M.B.C.S. 

It is one thing to have learnt how to use all the 
Spectrum's commands and functions, but a very differ- 
ent one to be able to combine them into programs that 
do exactly what you want them to. This is just what this 
book is all about—teaching you the art of effective 
programming with your Spectrum. 

144 pages Order code BP119 £2.50 


AN INTRODUCTION TO PROGRAMMING THE 
COMMODORE 16 & PLUS 4 

R. A. Penfold 

Helps you to learn to use and program these two 
Commodore machines with the minimum of difficulty by 
expanding and complementing the information supplied 
in the manufacturer's own manuals. 

128 pages Order code BP158 £2.50 


AN INTRODUCTION TO PROGRAMMING THE 
BBC MODEL B MICRO 

R.A. & J. W. Penfold 

Written for readers wanting to learn more about pro- 
gramming and how to make best use of the incredibly 
powerful model B's versatile features. Most aspects of 
the BBC micro are covered, the omissions being where 
little could usefully be added to the information provided 
by the manufacturer’s own manual. 

144 pages Order code BP139 £1.95 


THE PRE-BASIC BOOK 

F. A. Wilson, C.G.1.A., C.ENG., F.1.E.E., F.1.E.R.E., 
F.B.1.M. 

Another book on BASIC but with a difference. This one 
does not skip through the whole of the subject and 
thereby leave many would-be programmers floundering 
but instead concentrates on introducing the technique by 
looking in depth at the most frequently used and more 
easily understood computer instructions. For all new and 
pctential micro users. 

192 pages Order code BP 146 £2.95 


AN INTRODUCTION TO 

COMPUTER PERIPHERALS 

J. W. Penfold 

Covers such items as monitors, printers, disc drives, 
cassette recorders, modems, etc., explaining what they 
are, how to use them and the various types and 
standards. Helps you to make sure that the peripherals 
you buy will work with your computer. 
80 pages Order code BP170 £2.50 


COMPUTER TERMINOLOGY EXPLAINED 

1. D. Poole 

Explains a wide range of terms that form the computer 
jargon used by enthusiasts. Includes a reference guide to 
the more commonly used BASIC commands. 

96 pages Order code BP148 £1.95 
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AN INTRODUCTION TO RADIO DXING 

R. A. Penfold 

Anyone can switch on a short wave receiver and play 
with the controls until they pick up something, but to find 
a particular station, country or type of broadcast and to 
receive it as clearly as possible requires a little more skill 
and knowledge. The object of this book is to help the 
reader to do just that, which in essence is the fascinating 
hobby of radio i 

112 pages rder code BP91 £1.95 


INTERNATIONAL RADIO STATIONS GUIDE 

P. Shore 

Provides the casual listener, amateur radio DXer and the 
professional radio monitor with an essential reference work 
designed to guide him or her around the ever more complex 
radio bands. This new edition has been completely revised 
and rewritten and incorporates much more information 
which is divided into the following sections: 

Listening to Short Wave Radio; ITU Country Codes; World- 
wide Short Wave Radio Stations; European, Middle East and 
North African Long Wave Radio Stations; European, Near 
East and North African Medium Wave Radio Stations; Cana- 
dian Medium Wave Radio Stations; USA Medium Wave 
Radio Stations; Broadcasts in English; Programmes for 
DXers and Short Wave Listeners; UK FM Radio Stations; 
Time differences from GMT; Abbreviations; Wavelength/F- 
requency Conversion. 


320 pages Order code BP255 £4.95 


COMPUTING 


AN INTRODUCTION TO PROGRAMMING THE 
ACORN ELECTRON 

R.A. & J. W. Penfold 

Designed to help the reader learn more about program- 
ming and to make best use of the Electron’s many 
features. Adds considerably to the information already 
supplied in the manufacturer's own instruction manual. 
144 pages Order code BP 142 : 


AN INTRODUCTION TO PROGRAMMING THE 
ATARI 600/800 XL 

R.A. & J. W. Penfold 

Especially written to supplement the manufacturer's own 
handbook. The information supplied will help the reader 
to master BASIC programming and to make best use of 
the Atari's many powerful features. 


128 pages Order code BP143 £1.95 
AN INTRODUCTION TO PROGRAMMING THE 
AMSTRAD CPC 464 AND 664 


R. A. & J. W. Penfold 

The Amstrad CPC 464 or 664 running with Locomotive 
BASIC makes an extremely potent and versatile machine 
and this book is designed to help the reader get the most 
from this powerful combination. Written to complement 
rather than duplicate the information already given in the 
eee own manual. Also applicable to the CPC 


144 pages Order Code BP153 £2.50 
AN INTRODUCTION TO PROGRAMMING THE 
SINCLAIR QL 


R.A. & J. W. Penfold 

Helps the reader to make best use of the fantastic Sinclair 
QL’s almost unlimited range of features. Designed to 
complement the manufacturer's handbook. 

112 pages Order code BP150 £1.95 


AN INTRODUCTION TO Z80 MACHINE CODE 
R.A. & J. W. Penfold 


. Takes the reader through the basics of microprocessors 


and machine code programming with no previous know- 
ledge of these being assumed. The Z80 is used in many 
popular home computers and simple programming ex- 
amples are es for Z80-based machines including the 
Sinclair ZX-81 and Spectrum, Memotech and the Am- 
strad CPC 464. Also applicable to the Amstrad CPC 664 


and 6128. 
144 pages Order code BP152 £2.75 


AN INTRODUCTION TO 6502 MACHINE CODE 
R. A. & J. W. Penfold 

No previous knowledge of microprocessors or machine 
code is assumed. Topics covered are: assembly lan- 
guage and assemblers, the register set and memory, 
binary and hexadecimal numbering systems, addressing 
modes and the instruction set, and also mixing machine 
code with BASIC. Some simple programming examples 
are given for 6502-based home computers like the VIC- 
20, ORIC-1/Atmos, Electron, BCC and also the Commo- 


dore 64. 
112 pages Order code BP147 £2.50 


HOW TO GET YOUR COMPUTER PROGRAMS 
RUNNING 

J. W. Penfold 

Have you ever written your own programs only to find 
that they did not work! Help is now at hand with this book 
which shows you how to go about looking for your 
errors, and helps you to avoid the common bugs and 
pitfalls of program writing. Applicable to all dialects of 
the BASIC language. 

144 pages Order code BP169 £2.50 


AN INTRODUCTION TO COMPUTER 
COMMUNICATIONS 

R. A. Penfold 

Provides details of the various types of modem and their 
suitability for specific applications, plus details of con- 
necting various computers to modems, and modems to 
the telephone system. Also information on common 
networking systems and RTTY. 

96 pages Order code BP177 £2.95 


THE PRE-COMPUTER BOOK 

F. A. Wilson 

Aimed at the absolute beginner with no knowledge of 
computing. An entirely non-technical discussion of com- 
puter bits and pieces and programming. 

96 pages Order code BP115 £1.95 
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BEGINNER'S GUIDE TO AMATEUR RADIO 

F.G. Rayer Second edition revised by Gordon King G4VFV. 
Whether you are new to radio, or have become interested by 
way of CB, it is hoped that this book, will further whet your 
appetite and put you in good stead for passing the Radio 
Amateur’s Examination and becoming a licensed radio ama- 
teur. 

188 pages Temporarily out of print 


4N INTRODUCTION TO SATELLITE TELEVISION 

F.A. Wilson 

As a definitive introduction to the subject this book is pre- 
sented on two levels. For the absolute beginner or anyone 
thinking about purchasing or hiring a satellite TV system, the 
story is told as simply as such a complex one can be in the 
main text. 

For the professional engineer, electronics enthusiast, stu- 
dent or others with technical backgrounds, there are numer- 
ous appendices backing up the main text with additional 
technical and scientific detail formulae, calculations, tables 
etc. 

There is also plenty for the DIY enthusiast with practical 
advice on choosing and installing the most problematic part 
of the system -—the dish antenna. 

104 pages Order code BP 195 £5.95 





NEWNES COMPUTER ENGINEER'S 
POCKETBOOK 

Michael Tooley 

An invaluable compendium of facts, figures, circuits and 
data, indispensable to the designer, student, service 
engineer and all those interested in computer and 
microcomputer systems. It will appeal equally to the 
hardware or software specialist and to the new band of 
‘software engineers’. This first edition covers a vast 
range of subjects at a practical level, with the necessary 
explanatory text. The data is presented in a succinct and 
rapidly accessible form so that the book can become part 


of an everyday toolkit. 
205 pages (hard cover) Ordercode NEQ1 £8.95 


DIRECT BOOK 
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TO ORDER 
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Part 26—More uses for diodes 





HIS month we have two more 

applications for that simplest of 

components, the semiconductor 
diode. As in last month’s investigations 
we need a circuit that generates an 
alternating voltage. 

For this purpose we use the 555 timer 
i.c. connected as an astable multivibra- 
tor (April 1987). With the values of 
resistors R3, R4 and capacitor C1 
shown in Fig. 26.1, the frequency is 
about 10kHz.The explanation of this is 
given in the previous part. | 

In the description all voltages are 
measured with reference to the mid- 
voltage point, the junction of resistors 
RI and R2. Thus the positive and nega- 
tive terminal of the 6V battery are re- 
ferred to as —3V and +3V. 





Fig. 26.1. Pulse generator and potential 
divider circuit diagram. — 








DIODE-CAPACITOR 
LADDER 








If you look carefully at the circuit 
diagram for the Diode/Capacitor Lad- 
der in Fig. 26.2, you will see that this 
ladder is really a series of diode pumps 
connected one above the other. Capaci- 
tor C2 and diodes D3, D4 and C4 make 
up a diode pump like the one shown in 


488 





Fig. 25.4 of last month’s article. 

An alternating voltage applied to 
capacitor C2 pumps electrical charge 
through diode D2 to plate C of capaci- 
tor C3. This action causes the potential 
across C3 to rise. The potential across 
C3 also falls as current is drawn by 
external circuits or your voltmeter. 





Fig. 26.2. Circuit diagram for the Diode- 
/Capacitor Ladder. 


This rise and fall of potential across 
capacitor C3 pumps a charge through 
diode D3, charging plate E of capacitor 
C4. But the potential of plate F of C4 is 
already being raised owing to the fact 
that it is connected to plate B of capaci- 
tor C2. Thus the rise in potential of 
plate E is the rise in plate C plus the rise 
in plate B. This effect continues all the 
way up the ladder. 

In essence we have a stack of diode 
pumps each raising the potential of the 
ones above, like acrobats climbing onto 
each other’s shoulders. The potential at 
the output can reach several times the 
supply voltage. The diode-capacitor 
ladder acts as a voltage multiplier. 


CONSTRUCTION 

To demonstrate this effect connect up 
the two circuits as shown in Fig. 26.3. 
Make sure that all diodes are the right 


POTENTIAL (= 


This series is de- 
signed to explain the 
workings of electronic 
components and circuits 
by involving the reader 
In experimenting with 
them. There wiil not be 
masses of theory or for- 
mulae but straightfor- 
ward explanations and 
circuits to build and ex- 
periment with. 





way round, as indicated by the band at 
one end. 

To check that the pulse generator is 
working, connect a crystal earphone 
betwen socket B11 and E26. You will 
hear a high-pitched tone since the circ- 
uit is oscillating at about 10kHz. 
Measure Vout, as shown by the con- 
nections in the breadboard layout. Also 
measure the voltages at the lower 
“rungs” of the ladder (at sockets L18 
and L22). 





DIVIDER “e 


Fig. 26.3. Demonstration breadboard 
component layout for the Diode/Capaci- 
tor Ladder, including the pulse generator. 


The ladder could have many more 
rungs, generating high voltages from a 
low-voltage source. Of course, we do 
not get something for nothing. Though 
the voltages produced may be high, the 
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current available is smaller than that 
obtainable directly from the source (the 
timer i.c. (Fig. 26.1)). 

If anything other than a small current 
is drawn, the voltage drops substan- 
tially. The voltage multiplier circuit has 
its uses for generating high voltages 
from low ones. Such circuits are used to 
operate devices that are normally mains 
powered (e.g. a caravan lamp), from a 
low-voltage, high- current source (e.g. a 
car battery). 

A photo-flash requires a high voltage 
for its xenon tube. You have probably 
heard the high-pitched whine as the 
flash is charging. This is the high-fre- 
quency astable used to drive the pump- 
ing action. A low-voltage battery, 
connected to a diode-capacitor ladder 
produces what is required. 

A large current is required to power 
the flash, but only for a very short time. 
The solution to this is to make the final 
capacitor in the chain a large one. The 
circuit has to run for a few tens of sec- 
onds to charge this up before enough 
charge has accumulated in this capacitor 
to fire the flash. 

Other devices that may be powered 
by a diode-capacitor chain include laser 
tubes and “‘air-purifiers’. In the latter 
the high voltage is used to produce 
streams of ions into the air of a room. 
This is said to improve the living condi- 
tions in a room and make the occupants 
feel fitter. 








TEMPERATURE SENSOR 








One of the characteristics of a diode 
that we have mentioned before is that 


there is a voltage drop across a diode | 


when it is carrying current. Unlike the 
voltage drop across a resistor, which 
increases in proportion to the current 
(i.e. Ohm’s Law, V=IR), the voltage 
drop across a diode is independent of 
current. This forward voltage drop V»:, 
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is in the region of 0.7V for a silicon 
diode. 

A simple circuit for measuring V_ Is 
shown in Fig. 26.5. We have used five 
diodes in series so that a total V; ts 
approximately 3.5V. This makes it 
easier to measure the drop with an inex- 
pensive voltmeter. 

The resistor R1 limits the current 
flowing through the diodes to about half 
a milliamp, not only preventing the 
diodes from becoming burnt out, but 
also preventing them from being heated 
appreciably by the current passing 
through them. 

Connect a voltmeter between the 
Vour terminal and OV. This measures 





Fig. 26.4. Forward current (lp) and for- 
ward voltage drop (V¢) of the pn junction 
in a forward-biassed diode. 





Fig. 26.5. Measuring forward voltage 
drop of diodes. 
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DIODE-CAPACITOR 
LADDER 
Resistors 


R1, R2 680 (2 off) 
R3 330 
R4 560 


All 5% carbon 0.25W% 


See page 490 
100n polyester 
(6 off) 


Capacitors 
C1-C6 


Semiconductors 
D1-D5 1N4148 (or similar) 
diodes (5 off) : 
IC1 555 timer i.c. 


Miscellaneous 

Breadboard (e.g. Verobloc); 8- 
pin i.c. holder; B1 6V battery and 
connector; connecting wire and 
Voltmeter, set to 10V d.c. scale. 


TEMPERATURE SENSOR 
Resistors 

R1 5k6 
0.25W 5% carbon 


Semiconductors 
D1-D5 1N4148 (5 off) 


Miscellaneous 

B1 6V battery and connectors; 
Breadboard (e.g. Verobloc); Voltm- 
eter set to 10V d.c. scale. 


£ 


the total forward voltage drop of the 
five diodes. Now put the circuit in a 
warm place-in front of a radiant electric 
fire for example, or on top of a central 
heating radiator. Read the voltage after 
a minute. What change has occurred in 
Vour? 

Next put the circuit in a cold place, 
such as a freezer. Read the voltage after 
a minute. What change has occurred in 
Vour? 

Put the circuit back on the work- 
bench. Read the voltage after a minute. 
Does Vout return to its original value? 

This investigation shows that V; ts 
dependent on temperature. Precise 
measurement shows that the change is 
about 2mV per Kelvin (or per degree 
Celsius). V;: ranges from about 0.75V at 
0°C to about 0.55V at °C. This is obvi- 
ously a property that has many applica- 
tions. 

Another temperature-dependent 
device that we have studied in this series 
is the thermistor (Part 4, October 1986). 
In this device it is the resistance that 
varies with temperature. 

_ Thermistors are useful in circuits 
which are to be triggered into action at a 


(excluding 
meter) 


Approx. cost 
Guidance only 
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single pre-set temperature, but they are 
less useful as sensors for circuits 
intended to measure temperatures in a 
given range. This is because the change 
in resistance of a thermistor is not /i- 





TALK ‘J 


Guide Lines 

We have it on good authority from our 
resident artist, that drawing straight lines 
“free hand” is to be avoided at all costs. 
This could soon change with the receipt 
of the latest Quickliner drawing aid sheet 
from Commotion. 

The worksheet is placed on top of the 
plastic type material, which is covered in 
a grid pattern of tiny pyramid shaped 
“pimples”. A pencil point is pressed into 
the grooves formed by the pyramids and, 
with moderate pressure, it is claimed you 
are able to draw “straight” lines across 
the worksheet. Printed angle lines in the 
top right corner of the liner enable the 
drawing to be set up vertically and hori- 
zontally on the page. 





FOr" 





Provided you represent resistor sym- 
bols as rectangles, the drawing sheet is 
useful for producing block, circuit and 
wiring diagrams. 

Available in sheet form or with a clip- 
board, details of prices and further infor- 
mation on Quickliner may be obtained 
from Commotion Ltd., Dept EE, 241 
Green Street, Enfield, Middlesex, EN3 
7TD. @ 01 804 1378. 


490 








near. That is to say, a graph of temper- 
ature plotted against resistance is not 
a straight line. This makes it hard to 
design an instrument that shows tem- 
perature on an evenly-graduated scale. 
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BY DAVID BARRINGTON 


Catalogues Received 

We have just received news of the con- 
tents of the new 1988 Bi-Pak Bargain 
Catalogue and for anyone just starting 
out in electronics this catalogue lists an 
excellent range of ‘’Paks’’ that should 
appeal to the newcomer. Items listed in- 
clude test meters, audio leads, opto 
devices and soldering irons. 

Copies of the 1988 Bi-Pak Bargain Cata- 
logue may be obtained from B-Pak, 
Dept. EE, P.O. Box 33, Royston, Herts, 
SG8 5DF. (@ 0763 48851), enclose a large 
self-addressed stamped envelope. 


CONSTRUCTIONAL 
PROJECTS 
Tea Tune ; 

The glass bead thermistor type GL16 
specified in the Tea Tune project should 
be available from most of our advertisers. 
The price of this device seems to vary 
from about £4 to just over £6. 

The musical buzzer and piezoelectric 
sounder should be available from Maplin, 
Cirkit, Greenweld and Marco Trading. 
The rigid plastic tubing and glue (Plastic 
Weld) should be obtainable from most 
good model shops. The designer’s was 
purchased from EMA Model Supplies of 
Feltham, Middlesex. 

The small printed circuit board for the 
Tea Tune is available from the EE PCB 
Service, code EE 609. 





Data Logger 
There are quite a few components that 
could be classed as ‘‘specials’’ for the 
Data Logger and cause buying problems. 
Most of the semiconductor devices 
appear to be generally available, but 


By contrast, the change in forward 


voltage drop of a diode is linear, at least 


over a wide range of temperatures of 
everyday interest (i.e. from just below 
freezing point to just above boiling 
point). This makes the diode a useful 
temeperature sensor. Of course, it is 
not the diode as such that has this useful 


property. It is the pn junction of the 


diode that is the site of the effect. 

Other devices with pn junctions (for 
example, junction transistors) have the 
same property. In particular, a number 
of i.c.s have been designed that rely on 
this property. They included a pn junc- 
tion as sensor and may also incorporate 
an amplifier to increase the effect of 
temperature and other circuitry to make 
the device easy to use. 


Next Month: Field Effect Transistors. 





diodes D1 and D2 and the voltage regu- 
lator only appear to be stocked by Elec- 
tromail (@ 0536 204555. These are listed 
as follows: BAT85, code 300-978; 04BJ, 
code 283-564; ICL7663, code 630-718. 

The Data Logger p.c.b. (£11.75), p.c.b. 
and case (£18.25), and the interface board 
(€5.50) are available from Tayside Micro- 
systems, Dept. EE, 55 Causewayend, 
Coupar Angus, Perthshire, PH13 9DX. 
They also supply the Software—BBC 
(£15.00), Amstrad/IBM (£25)—for this pro- 
ject. The software is supplied on disc, 
with full operating instructions. 

The crystal is currently listed by Maplin, 
code UJ0O2C, and is usually rec- 
ommended for replacement of digital 
watch crystals. 


Audio Mini-Bricks 

The master printed circuit board (£7.90) 
for the Audio-Mini Bricks series of pro- 
jects is available from Phonosonics, 8 Fi- 
nucane Drive, Orpington, Kent, BR5 4ED. 


Car Alarm 

The flush-mounting reed switch and 
magnet needed for the Car Alarm project 
should be available from Riscomp (@ 084 
44 6326),they stock quite a large range of 
various types of alarm sensors. The 
switch is also available as a RS type (337- 
396) and can be purchased from any RS 
component supplier. 

The f.e.t.s type ZVN3306A are Ferranti 
devices and are stocked by Farnell (@ 
0937 61961). To date this is the only 
source we have been able to locate. 

The printed circuit. board is available 
from the EE PCB Service, code EE615. 


Suntan Timer 

All of the components required to build 
the Suntan Timer are standard devices 
and should not cause any purchasing 
problems. 

Readers building the Time Switch 
option should note that it can only switch 
loads which draw less than 2A. For 
greater currents a higher rated triac 
should be selected and be mounted ona 
suitable heatsink. 

The printed circuit board(s) for this pro- 
ject are available from the EE PCB Ser- 
vice, see page 493. 


We do not expect any component buy- 
ing problems for the Exploring Electron- 
ics and Home Security projects. 
and Home Security projects. 
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ZH AE LES PRE 
é + LR SRE 


LO REM ot 9 4 40 96 46 56 oe ie 0 58 He Ee EH EE HH 


15 REM * * 
2O REM # Everyday Electronics August 1988 * 
25 REM * Dual Digital-Analogue Converter Demo +* 
35 REM * * 


Ve tte eee eee eee eee eee eee eee eS CeCe See ee ee Te eer eT 
45 REM [Initialise 

50 POKE 23609,50 

55 POKE 23658.3 

6O POKE 23617,0 

70 PAPER 1: INK 7: BORDER 1 

71 BRIGHT 1 

75 LET 2263 

6560 REM Main Program Loop 


81 CLS 
35 PRINT AT 0.0; INVERSE 1: "EVERYDAY ELECTRONICS ON SPEC" 
ki [ if’ 65 PRINT “DAC Test Program Version 1.0" 

87 PRINT 
90 PRINT INVERSE t:"“SELECT DAC"; INVERSE O:" A or B"” 
32 PRINT 
93 PRINT INVERSE 1:"D.C. LEVEL"; INVERSE 0O;" Livoltage) " 
94 PRINT INVERSE 1:"POS. RAMP "; INVERSE 0O:" P(voltage) " 

95 FRINT INVERSE 1:"NEG. RAMP ": INVERSE O;" Nivoltage) " 
936 PRINT . INVERSE 1;"*TRIANGLE "3; INVERSE ©0:" Tivoltage) ” 
97 PRINT INVERSE 1;"SQUARE “; INVERSE 0:*° S(voltage) " 
96 PRINT INVERSE 1; "QUIT “"; INVERSE O;" Q” 
399 PRINT : PRINT "All voltages in mV (max. 2550)" 
100 PRINT : PRINT - INVERSE 1:"*STATUS"™: PRINT 

WWAE/, 101 IF Z=63 THEN PRINT AT 16,0:;"DAC A selected” 
eee 1602 iF 2Z2=127 THEN PRINT AT 16,0;"DAC B selected” 


104 INPUT “Command "*:A$ 

105 IF AS="". THEN . BEEP 0.-1.0.h: GO TO 80 

106 LET BS=AS(1) 

107 IF BS="A" THEN LET Z=63: GO TO 80 

108 IF B$="B" THEN LET Z=127: Gd TO 80 

111 IF Bs="Q" THEN GO TO 23000 

112 !F LEN AS$<2 OR LEN A$>5S THEN BEEP 0.1.0.1: GO TO 80 
115 LET V$=AS(2 TO LEN (A$) ) 

116 LET V=VAL (V$) 

117 IF V<O OR V>2550 THEN BEEP 0.1,6.i: GO TO 80 


by Mike Tooley Ba 





HIS month we shall be devoting the 118 LET V=LO#*INT (Vs10) 
whole of this column to the dual DAC 119 LET X=V/10 . i 
— 123 IF BS="L" THEN GO TO 2000 
featured in last month’s instalment of 124 |F BS="P" THEN GO TO 3000 
On Spec. We also include a program which 125 IF B$="N" THEN GO TO 4000 
will not only allow constructors to put the 126 IF B$="T" THEN GO TO 5000 
dual DAC through its paces but can be used tet. Gh eet eae eee 
ge oh 18 h . sof : 128 IF Bs="Q" THEN GO TO 9000 
in its own right as the basis of a programma- 130 BEEP 0.1.0.1: GO TO 80 
ble waveform generator. ZOOO REM D.C. Level 
2010 PRINT | 
2020 PRINT AT 18,0:;"D.C. level = "3V:"mv * 
2030 OUT Z,X 
| 2190 GO TO i00 
A ware oe ae 
DAC Soft 3000 REM Positive Ramp 
We shall assume that readers have been 3001 PRINT 
able to follow the simple procedure for test- 3002 PRINT AT 18,0;"Positive Ramp: ":V;"mV peak ” 
ing and adjusting the dual DAC and that 3019 FOR W=0 TO X 
‘ y ¢ +t} Bs 2 ; Fe G00 wai my 
both channels are functioning correctly. Pre aad Gree ee 
gramming the dual DAC is fortunately an 3040 IF R$="Q" THEN GO TO 80 
extemely simple process and only requires a 3050 NEXT Ww 
few simple lines of BASIC of the form: 3C60 GO TO 3010 
OUT port. value 4000 REM Negative Ramp 
: 001 PRINT 
The port addresses (expressed in decimal) 4002 PRINT AT 18,0;"Negative Ramp: ";V:"mV peak " 
for Channels A and B are 63 and 127 re- 4010 FOR W=X TO O STEP -1 
spectively. Thus commands of the form 4020 OUT Z,W 
OUT 63.nn and OUT 127.nn 4030 LET RS*INKEYS 
; ; 4040 IF R$="Q" THEN GO TO 80 
issued directly from the keyboard will gener- sOs0 NET YW 
ate voltage levels of nn 10mV on Channels 4060 GO TO 4010 
A and B respectively. (Note that nn must be S000 REM Triangle Wave 
‘ oer ee ‘ ‘ 55). S001 PRINT 
a positive integer in the range 0) to 2 ) S002 PRINT AT 18,0;"Triangle Wave; "3V3;"mV peak " 
Hence, a BASIC statement of the form 5010 FOR W=0 TO Xx 
50 OUT 63.100 5020 OUT Z.W 
will produce an output of 10x 10mV (i.e. S230 LET R$=INKEYS$ 
’ : ‘ . =* 7 iy 
100mV) from Channel A; whereas a BASIC pecan Wee a ee 
statement of the form: : 5060 FOR W=X TO O STEP -1 
60 OUT 127.250 S070. OUT Z,.W 
will produce an output of 250x10mV (i.e. ati rev ge sre ausid > eee 
= 1 a 
2.5V) from Channel B. 5100 NEXT WwW 
It is important to note that the two DAC 5110 GO TO 5010 
channels are entirely independent of one 3190 GO TO 80 
° . o 4 fond 
another and that they will continue to pro- ee 
duce a desired output value until new data is 6002 PRINT AT 18,0:"Square Wave: ";V:"mV peak * 
written to them. As an example, the follow- 6010 OUT Z.X 
ing routine sets Channel A output voltage to nal ie slab ot - 
dass ve ; : 3 T R$=INKEYS$ 
4:5, generates a positive going ramp on 6040-1F ReavQ" THEN: GO-TO a0 
Channel B (using ten equal steps of 20mV 6050 NEXT WwW 
from 20mV to 2V), and then sets Channel A 6055 OUT Z.0 
output voltage to zero: si 2 es ii 
10 OUT 63.150 oe, ae é 
- | 6060 IF R$="Q" THEN GO TO 60 
20 FOR x=1 TO 10 6090 NEXT W 
30 LET v=x*20 6100 GO TO 6010 
30 OUT 127.v S000 REM Tidy-up and exit 
9010 POKE 23609,0 
40 NEXT x 9020 PAPER 7: INK O: BORDER 7: BRIGHT 0 
50 OUT 63.0 3030 CLS 
60 STOP 9040 NEW 
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Demonstration program 

Our demonstration program provides con- 
structors with a wide range of options, in- 
cluding generating fixed d.c. levels (with a 
resolution of 10mV), ramps (both positive 
and negative going). as well as the pro- 
duction of triangular and square waves of 
programmable amplitude. 

Listing 1 shows the complete demonstra- 
tion program for the dual DAC. Lines 45 to 
75 initialise the system and set Channel A as 
the default (initially selected) channel. The 
main program loop starts at line 80 and pro- 
vides the user with a menu screen from which 
he or she is able to select the DAC (by typing 
A or B) and one of five different functions 
(by typing L, P, N, T, or S followed by a 
desired voltage expressed in mV). The pro- 
gram can easily be extended to provide addi- 
tional functions and readers are invited to 
submit their efforts for incorporation in our 
On Spec Update. 


Output driver 

Finally, some constructors may find that 
the 2.55V maximum output voltage of the 
dual DAC is a little restricting. If this is the 
case, Fig. 1 shows how a power operational 
amplifier can be added to increase the output 
voltage and current drive capability of the 
circuit. The 759 can provide up to about 





Fig. 1. Output Criver circuit 





Fig. 2. 759 pin connections 


300mA output at 10V but will need an effi- 
cient heatsink (rated at 10 deg. C/W. or bet- 
ter). The positive and negative supplies 
should be capable of delivering the maxi- 
mum load current (i.e. 300mA). 

Negative going outputs can be produced 
by simply connecting the input of the power 
amplifier circuit to the output of [C2d (rather 
than IC2c) or IC2a (rather than IC2b). In 
either case, VRI is adjusted for the maxi- 
mum output required (i.e. 10V for a value of 
nn of 255. 


Next month 

In answer to several requests from read- 
ers, we shall be reviewing the Miles Gordon 
Technology Plus-D disk interface. We also 
have details of an address selector which can 
greatly simplify the problem of address de- 
coding when several of our On Spec I/O 
modules are connected simultaneously. For 
good measure, we shall include some fast 
machine code routines for constructors of 
our dual DAC. In the meantime, if you 
would like a copy of our On Spec Update, 
please drop me a line enclosing a large 
(250mm X 300mm) stamped addressed envel- 
ope. Mike Tooley, Department of Tech- 
nology, Brooklands Technical College, 
Heath Road, Weybridge, Surrey, KT13 
Sir. 








BURGLAR ALARM 


MUSIC, EFFECTS 
COMPUTER AND 
SECURITY KITS 


CONTROLLERS 
DETECTORS DETER DELINQUENTS 


MULTIZONE CONTROL 
(PE) SET280 £22.77 


Two entry-zones, anti-tamper loop, personal attack, 
entry-exit timing, timed duration, automatic resetting, 
latching LED monitors. 


SINGLE ZONE CONTROL 
(PE) SET279 


£9.32 


With timed duration control and latching LED monitor. 


Both units can be used with any standard detection 
devices, such as contact or magnetic switches, 
pressure pads, tremblers, ultrasonics, infrared etc, and 
will activate standard bells, strobes or sirens. 


CHIP TESTER (PE) SET258F £39.30 


Computer controlled logic and chip analyser 
CHORUS-FLANGER (PE) SET235 £59.99 


Mono-stereo. Superb dual-mode effects. 


CYBERVOX (EE) SET228 £44.76 


Amazing robot type voice unit, with ring-modulator and 
reverb. 


DISCO-LIGHTS (PE) SET245F £62.50 
3 chan sound to light, chasers, auto level. 
ECHO-REVERB (PE) SET218 £57.66 


Mono-stereo. 200ms echo, lengthy reverb, switchable 
multitracking. 
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EPROM PROGRAMMER 
(PE) SET277 


Computer controlled unit for 4K Eproms. 


EVENT COUNTER (PE) SET278 £31.50 


4-digit display counting for any logic source. 


£25.25 


MICRO-CHAT (PE) SET276 £64.50 
Computer controlled speech synthesiser. 
MICRO-SCOPE (PE) SET247 £44.50 
Turns a computer into an oscilloscope. 
MICRO-TUNER (PE) SET257 £55.32 


Computer controlled, tuning aid and freq counter. 


MORSE DECODER (EE) SET269 £22.16 


Computer controlled morse code-decoder. 


POLYWHATSIT! (PE) SET252 £122.69 


Amazing effects unit, echo, reverb, double tracking, phasing, 
flanging, looping, pitch change, REVERSE tracking! 8K 
memory. 


REVERB (EE) SET232 


Mono, with reverb to 4 secs, echo to 60ms. 


RING MODULATOR (PE) SET231 £45.58 


Fabulous effects generation, with ALC and VCO. 


STORMS! (PE) £29.50 each unit 
Raw nature under panel control! Wind & Rain SET250W. 
Thunder & Lightning SET250T. 


%& COMPUTER KITS 


The software listing published with the computer kit projects 
are for use with C64, PET and BBC computers. 


| 
MANY MORE KITS IN CATALOGUE 
KITS include PCBs and instructions. Further details in 
catalogue. PCBs also available separately. 


£27.35 


PHONOSONICS, DEPT EE88, 8 FINUCANE DRIVE, ORPINGTON, KENT BR54ED. MAILORDER 


LOW COST 


COUNTERS 
NUCLEAR FREE ZONES? 


pecues | 












CHECK THEM OUT — 
GET A GEIGER 






Detectors for environmental and geological monitoring. 


THE PE GEIGER was shown on BBC TV “Take 
Nobody’s Word For It” program. 


METERED GEIGER (PE MK2) 

Built-in probe, speaker, meter, digital output. Detector 
tube options — ZP1310 for normal sensitivity. ZP1320 
for extrasensitivity. 

Kit-form — SET 264 - (ZP1310) £59.50, (ZP1320) 
£79.50 


GEIGER-MITE SET271 £39.50 


Miniature geiger with ZP1310 tube, LED displays 
radiation impacts. Socket for headphones or digital 
monitoring. Kit-form only. 


WEATHER CENTRE AND 32 
CHANNEL VOICE 


SCRAMBLER 
DETAILS IN CATALOGUE 


Send SAE for detailed , and with all enquiries (overseas 
send £1.00 or 5 1.R.C.’s). Add 15% VAT. Add P&P — Sets over 
£50 add £2.50. Others add £1.50. Overseas P&P in catalogue. 
Text photocopies - Geigers 264 & 272 £1.50 each, others 50p, 
plus 50p post or large SAE. insurance 50p per £50. MAIL ORDER, 
CWO, CHQ, PO, ACCESS VISA. Telephone orders: Mon-Fri, 9am 
— 6pm. 0689 37821. (Usually answering machine). 
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CB SERVICE 


RE OE TI UM ENS ROR PSNR NNN Ne ee eee 
En ed 


>rinted circuit boards for certain constructional projects (up to two years old) 
are available from the PCB Service, see list. These are fabricated in glass- 
‘ibre, and are fully drilled and roller tinned. All prices include VAT and 
dostage and packing. Add f1 per board for overseas airmail. Remittances 
should be sent to: The PCB Service, Everyday Electronics Editorial Offices, 
5 Church Street, Wimborne, Dorset BH21 1JH. Cheques should be crossed 
and made payable to Everyday Electronics. (Payment in £ sterling only.) 


Readers are advised to check with prices appearing in the current 
ssue before ordering. 


NOTE: Boards for older projects — not listed here — can often be obtained 
from Magenta Electronics, 135 Hunter St., Burton-on-Trent, Staffs DE14 
2ST. Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, 
Nottingham NG16 1BX. Tel: 0602 382509. 


NOTE: Please allow 28 days for delivery. We can only supply boards 
listed in the latest issue. Boards can only be supplied by mail order 
and on a payment with order basis. 


PROJECT TITLE Order Code 


— JUNE ’86 — 


























Watchdog 524 £3.51 
Percussion Synthesiser 525 £7.06 
Personal Radio 526 £2.58 
— JULY '86 — 
Tilt Alarm 527 
Electronic Scarecrow 528 
VOX Box Amplifier 529 
Headphone Mixer 530 


— AUG '86 — 
Solar Heating Controller 


— SEPT ‘86 — 
Car Timer 
Freezer Failure Alarm 
Infra Red Beam Alarm (Trans) 
Infra Red Beam Alarm (Rec) 
Scratch Blanker 











— OCT '86 —- 
10W Audio Amp (Power Amp) 

(Pre-Amp) — 
Light Rider — Lapel Badge 
— Disco Lights 
— Chaser Light 


— NOV ‘86 — 


£4.78 Pair 






Modem Tone Decoder 547 £3.46 

200MHz Digital Frequency Meter 548 £5.14 
— DEC ‘86 — 

Dual Reading Thermometer 549 £7.34 

Automatic Car Alarm 550 £2.93 

BBC 16K Sideways RAM 551 
























(Software Cassette) 





— JAN ‘87 — 
> FER as = 


Random Light Unit 


Car Voltage Monitor 
Mini Amp. 

Video Guard 
Spectrum !/O 
Spectrum Speech Synthesiser 


— MAR ‘87 — 
Computer Buffer/Interface 
Infra Red Alarm: Sensor head 
PSU/Relay Driver 


Alarm Thermometer — APRIL ‘87 — 
Experimental Speech Recognition 
Bulb Life Extender 






Fridge Alarm 
EE Equaliser — loniser 


— JUNE ‘87 - 


Mini Disco Light 
Visual Guitar/Instrument Tuner 
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— JULY ‘87 - 
Fermostat 
EE Buccaneer Metal Detector 
Monomix 


— AUG’'87 - 
Super Sound Adaptor, Main Board 
PSU Beoard 
Simple Shortwave Radio, Tuner 
Amplifier 


Noise Gate — SEPT ’87 — 
Burst Fire Mains Controller 
Electronic Analogue/ Digital Multimeter 


Transtest — OCT ‘87 - 
Video Controller 

Accented Metronome — NOV ‘87 — 
Acoustic Probe 

BBC Sideways RAM/ROM 

Pseudo Echo Unit — DEC ‘87 —- 


Dual Mains Light Flasher 
Twinkling Star 
Audio Sine Wave Generator 


Capacitance Meter — JAN ‘88 — 
Bench Amplifier 

Transistor Curve Tracer 

Bench Power Supply Unit — FEB ‘88— 
Game Timer 

Semiconductor Tester —MARCH ‘88-— 
SOS Alert 

Guitar/Keyboard Envelope Shaper 
Stereo Noise Gate —APRIL ’88— 


Pipe & Cable Locator 
Inductive Proximity Detector 


Multi-Channel remote Light Dimmer 
Transmitter 
Receiver 

Door Sentinel 

Function Generator— Main Board 

Funcion Generator— Power Supply 

Super Sound Effects Generator 


Multi-Channel Remote Light Dimmer 
Relay/Decoder 
Dimmer Board 
Power Supply 
Mother Board 

eel Reminder 


—MAY ‘88- 






—JUNE ’88— 


—JULY ‘88— 
Video Wiper £6.75 
Isolink | £4.21 
—Aug '88-— 
Tea Tune ™ 609 £2.56 
Time Switch 614 cages 
Suntan Timer 610 £3.12 
Car Alarm 615 : 


eae eae aren cree arn ease eee 


as order code. Please print name and address in Block Caps. Do not send 
any other correspondence with your order. 


EE PRINTED CIRCUIT BOARD SERVICE 
Please send me the following p.c.b.s. 


Make cheques/PO payable to: Everyday Electronics 
(Payment in £ sterling only) 


| 

| 

Order Code Project Quantity Price § | 
Bhs hos tte ee cetscandatdmnnsninuuetaaeiinees S 

a 
a 

TESS staal sraausnctiaexaigndsioeucesablnnetisseansiiencias n | 
= 

< | 

Susan errs! ibis oi iwilar-a) a ievonscel pra Wes caile wor S aoe Geib aie lala erate ewe Aes Wee ave ete Olea eis sue ela @ aiaieled Aieiare eae eis a | 
< 

Oo | 

| enclose cheque/PO for f.............ccccccececeeceeeeceeceeesceeens * | 

S | 

PAG ios pase seateue te el es tere scents see siae iota pte a 

| 

POOR Fb detcaiia thy asicrenveleeretasdiadexiaciresateaeens ies | 

a ee ee ee | 

| 

Please allow 28 days for delivery = 4] 
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EVERYDAY 


ELEC 









Se ee 
TRONICS 


Reach effectively and economically today’s enthusiasts anxious to know of your products and services | 


through our semi-display and classified pages. The prepaid rate for semi-display spaces is £8.00 (plus VAT) 
per single column centimetre (minimum 2.5 cm). The prepaid rate for classified advertisements is 30 pence 
(plus VAT) per word (minimum 12 words), box number £1 extra. All cheques, postal orders, etc., to be made 


payable to Everyday Electronics. VAT must be added. Adverti 
sent to the Classified Advertisement De 


1JH. Tel: (0202) 881749. 








Electronic Components 


WALTONS OF WOLVERHAMPTON 
Established since 1947 —- offering a 


complete range — |.C.s, transformers, 
switches, pots, capacitors, resistors, kits, 


speakers, test equipment, books and lots, 
lots more! 

COME AND SEE US AT: MON-SAT 9-6.00 pm 
55A WORCESTER STREET, 

WOLVERHAMPTON TEL: 0902 22039 








ELECTRONIC COMPONENTS AT 
BARGAIN PRICES. 


WRITE OR PHONE FOR OUR FREE 1988 
CATALOGUE 
TO: A & G ELECTRONICS LTD. 
P.0. BOX 443 


LONDON E14 6JU 


FREE ILLUSTRATED 
CATALOGUE 


FROM TWEETERS TO WOOFERS 
FROM BANANA PLUGS TO TV AERIALS 
MICROPHONES TO MULTIMETERS 
THEY ARE ALL IN OUR LATEST 
FREE ILLUSTRATED CATALOGUE 
OF QUALITY ELECTRONIC AND 
ELECTRICAL SPARES AND 
ACCESORIES. SEND TODAY—FAST BY- 
RETURN SERVICE 
STRACHAN ELECTRONICS (EEC) 

PLACE 


98 CROALL 
EDINBURGH EH7 4LT 
















PRINTED CIRCUIT BOARDS made to own re- 
quirements. For details send sae to Mr. B. M. 
Ansbro, 38 Poynings Drive. Hove, Sussex BN3 
8GR. 

S.H. COMPONENTS presents 18 pages of very 
competitively priced semiconductors, switches. op- 
toelectrics, etc., plus sample. Send 85p to 17 Bee- 
ley Road, Grimsby, S. Humberside. 





Special Offers 





MICROTRANSMITTER — Matchbox size. 500 metre 
range. tuneable 80-120MHZ. receive on any VHF/FM 
receiver. ONLY £4.50. 
TELEPHONE MONITOR — With the addition of a tape 
recorder will automatically record both sides of 
telephone conversations. ONLY £14.95. 
Please add 50p p&p per order. SAE for details. 
Cheques/P.O.s payable to: 
QUANTEK ELECTRONCS LTD 

(Dept EE). 45a Station Road, Northfield, Birmingham B31 3TE 













Miscellaneous 








TURN YOUR SURPLUS 


ICS transistors etc., into cash, immediate 
settlement. We also welcome the 
opportunity to quote for complete factory 
clearance. 


Contact COLES-HARDING & CO, 103 
South Brink, Wisbech, Cambs. 

*ESTABLISHED OVER 10 YEARS* 
Tel: 0945 584188 Fax: 0945 588844 













THE ESSENTIAL Audio Accessory! Precision Test 
Cassettes from £3.50-£18.50. Details: Ian Harri- 
son, 7 Mill Hill, Repton, Derby. Tel. 0283 702875. 


MONEY FROM YOUR COMPUTER! S.A.E. for 
Free Details. Feedback Books, 6 Alma Terrace, 


Selby, North Yorkshire. YO8 OJY. 


RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY 


0 to 20 volts, up to 1.5 Amps d.c. Fully stabilised. Twin panel 
meters for instant voltage and current readings. Overload pro- 
tection, fully variable. Operates from 240V a.c. Compact unit, size 


9x 5'2 x 3in. £36 plus post £2. 
AR og 


RADIO COMPONENT SPECIALISTS 


RADIO COMPONENT SPECIALISTS 
337 WHITEHORSE ROAD, CROYOON, SURREY, U.K. 


Tel: 01-684 1 
List, large SAE Delivery 7 days Callers welcome Closed Wednesday 



























sements, together with remittance, should be 
pt., Everyday Electronics, 6 Church Street, Wimborne, Dorset BH21 






FN) = TECHNICALINFO SERVICES (EE) “aE 
76 Church St., Larkhall, Lanarkshire ML9 1HE 
Phone 0698-884585 Mon-Fri, 9-5 


am other time 0698-883334, FOR FAST QUOTES 

WORLD'S LARGEST COLLECTION SERVICE MANUALS — Most unobtainable 

elsewhere. Prices range from only £4.50- large s.a.e. any quotation, no obli- 

gation to buy. 

WORLD'S SOLE Suppliers of TV & Video Repair manuals, etc. from TV TECHNIC, 

also such publishers as Heinemann, Newnes, TV Technic, Thorn etc. Every 

published service sheet in stock, supplied full size, not bits & pieces. CTV's or 

any combination £3.50 plus Lsae; any other single item £2.50 plus Lsae. Com- 

plete Circuit Sets for most Videorecorders only £7 set (no serv shts made 
TATIONS plus GIANT CATALOGUE — NEWSLETTERS - 

ARGAINS — FREE S/Sht as available. 

Comprehensive TV Repair Manual £9.50. Complete Radio Service and Repair 

Course £9.50. Complete Repair & Service Manuals—Mono TV £12.50; CTV 

£17.00; Video £19.50. Complete Repair Data with circuit—Mono TV £9.50: CTV 

£12.50; Video £10.50. 

£3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE SHEETS 

& MANUALS, CATALOGUES ane sos CHASSIS GUIDE and £4.00 OF 

UCHERS 












CIRCUIT DIAGRAMS 


Most Makes. Models. Types. Audio, Music Systems. 
Colour, Mono Televisions, Amateur Radio, Test 
Equipment, Vintage etc. £3.50 plus LSAE. 
State Make/Model/Type with order. 


Full Workshop Manual prices on request with LSAE 


MAURITRON (EE), 8 Cherry Tree Road, 
Chinnor, Oxfordshire OX9 4QY 





Kits 





ECONOMIC KITS. Microtransmitter VFO 70- 
144KHZ- £3.99. ATR automatically records stops- 
/starts cassette when telephone used— £6.99. Pipto- 
ne— £4.99. Kaytone— £6.99. 2m preamp SK88- 
£7.99. Car Battery voltage monitor giving “raffic 
lights” readout £4.25. Signal injector/tracer 
AF/RF- £5.95. Convert multimode, multichannel 
C.B.’s to 10m cheaply, instructions only, £2.50. 


. Boxes for above kits add £1.95. Cheque/P.O. to 


ACE(EE), 99 Greenheath,Hednesford, Staffs. 
WS12 4AU. 

NEW FEATURES! GTI CAR COMPUTER (EE 
JAN. ’88). Now kpl, km, litres, kph or mpg, speed, 
fuel etc. £64.50 full kits only. Red displays (green 
£1.50 extra). MSE, 11 Church Green Road, 
Bletchley, Milton Keynes, U.K. Tel. (24 hrs) 0908 
641548. 

GCSE Physics Technology Electronics Kits. 
S.A.E. for details. Sir-Kit Electronics, 70 Oxford 
Road, Clacton, Essex. CO15 3TE. 


OS a i A BN a Nk ot i a RE et Bs ns a lg 
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@ remember to add VAT. 
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Please insert the advertisement below in the next available issue of Everyday Electronics for 
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EVERYDAY ELECTRONICS 

Classified Advertisement Dept., 

6 Church Street, Wimborne, Dorset BH21 1JH. 

Telephone (0202) 881749 

RATE: 30p per word, minimum 12 words. Box No. £1 extra. VAT MUST BE ADDED 
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videos Insertions. | enclose Cheque/P.0. for - 
(Cheques and Postal Orders should be made payable to Everyday Electronics) & 


or phone number as part of the paid wordage. Please 


Everyday Electronics, August 1988 
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AUGUST SPECIAL 
4-WAY EXTENSION SOCKET 


10+ 
£3.25 EACH ppl 
3-PiINSocKETs. FACH 
FUSED & NEON INDICATOR 
SLEEVED AS REGULATIONS 


OVER 7,000 ITEMS STOCKED. LARGE 
RANGE OF BOXES AVAILABLE: ABS, 
DIECAST, ALUMINIUM & 
ACCESSORIES 
LATEST CATALOGUE £1 


SOLDER AT A RIDICULOUSLY LOW 


a — 


10+£3.75 


SHROPSHIRE SY4 5EN 
Dept. EE7 Tel (0939) 32763 Telex 35565 
Electronic Component Mail Order Company 
Established 1972 
100+ Page Catalogue Available send £1 for your 
copy including discount tickets 
50p off £5+ order, £1 off £10+ order, £5 off £50+ 
order 
Allorders + 85p P&P 4 15% VAT unless otherwise 
stated. Free Catalogue to Schools and Colleges 


MARCO KITS 

Ceramic 50V (125) 
Electrolytics Rad. (100) 
Fuse 20mm O/B (80) 
Fuse 20mm A/S (80) 
Pre-set Pots. Horiz. (120) 
Pre-set Pots. Vert. (120) 
Resistors 

0.25W Popular (1000) 
0.25W 5 off (305) 
0.25W 10 off (610) 
0.5W Popular (1000) 
0.5W 5 off (365) 

0.5W 10 off (730) 

1W 5 off (365) 

2W 5 off (365) 

Zener Diodes 5 off (55) 
0.25W Resistors 

0.5W Resistors 


£3.50 
£7.25 
£3.75 
£7.50 
£6.75 
£6.75 


A 50g reel of 22 SWG 
Multi-Core Solder 60% 

tin 40% alloy non-corrosive. 
ONLY £4.99 

Also 18 SWG 


ANTEX SOLDERING 
Clron15wW_~ £5.40 
CSlron17W_ £5.60 
XSlron25W £5.80 
ST4Stand £2.20 
TCSU-D Soldering station 
Spare Elements from £3.20 
Spare Toips for above irons £1.20 


ORYX PORTASOL GAS SOLDERING 


IRON Ss eS ) 


1+ Price £16.00 a 
5+ Price £15.30 . 


SPARE TIPS: 1, 2.4, 3.2, 4.0mm £4 


DESOLDERING PUMP 
£2.99 ——_ 


£6.50 
£2.95 
£4.50 
£9.50 
£4.70 
£7.75 
£13.75 
£21.75 
£3.50 
1+ 2p, 10+ 1.5p 
1+ 2p, 10+ 1.5p 


SK2 Kit 
SK5 Kit 
SK6 Kit 


£8.30 
£7.99 
£8.20 


£72.50 
CHARGER FOR NI-CAD BATTERIES 


Charges AAA, 

AA,C,D & 

PP3 NI-CADS 
£4.50 


NI-CAD RECHARGEABLE BATTERIES 

AA £1.25 (10+ £1.20ea.) 

AA 90p (10+ 85pea.) 
£2.10 10+£1.90ea.) 
£2.50 (10+ £2.20ea.) 
£4.10 (10+ £3.90ea.) 





HELPING HAND 


S 
pdb ONLY £3.99 


MAGNIFIER 


ENQUIRIES WELCOMED FROM 
SCHOOLS AND COLLEGES 


BT APPROVED EQUIPMENT 
Master Socket (flush) £2 
Master Socket (surface) 

Secondary Socket (flush) 

Secondary Socket (surface) 

BT Cable (per metre) 

Line Jack Cord with plug 


1 Extension lead, 5 mtr 


VISIT OUR RETAIL SHOPS 
WEM (MARCO), The Maltings, High Street (0939) 32763 
WOLVERHAMPTON (wa ttons), 55A Worcester Street (0902) 22039 
BIRMINGHAM (supeERTRONICS), 65 Hurst Street (021) 666 6504 


) ERLIN 





MERLIN WAY, BOWERHILL, 
MELKSHAM, WILTSHIRE 
SN12 6TJ 


Tel: 0225 706886 


YSTEMS 


MISCELLANEOUS 
1x LE.C. 1 amp mains filter socket 1.25 
1x 1.E.C.3 amp mains filter socket 1.50 
1x 1.E.C.6 amp mains filter socket 1.75 
5 x push latching pcb switches 

5x slide pcb switches 

10 x phono plugs 

5 x 240V panel neons 

5 x 24V panel lamps 

5 x MES lamp holders 

5 x 2-way 3-pole switches with knobs 

4x 4-way dill switches 

5x 1.7 amp 200V bridge rectifiers 

3x 1 amp 50V bridge rectifiers 

10 x 5mm x 2mm red leds 
10 x 5mm x 2mm green leds 


NEW! 

Made by well-known Japanese manufac- 
turer. Twin cassette mechanism, complete 
with stereo heads, counter, doors and leads, 
only £6.00, P&P £1.00 

Complete working pcb from LW, MW, FM, 
stereo music centre. Only £5.00, P&P £1.00. 


NEW SYSTEM 
Merlin Systems PC Turbo 256K RAM, 8088 
CPU, 1 Disk Drive, Hires Mono Monitor, 84 
Keyboard, Par printer port, Radio and MSDos 
software and Merlin Systems backup. 
£450.00 plus £15.00 P&P. 


2nd USER SYSTEMS 

Apple ll+ with diskm drive and software 
150.00 

Franklin with disk drive andsoftware 150.00 

Apple parts, $100 cards, IBM cards, disk 

drives, CPN systems, MSDos systems, IBM 

PC, and mono/colour monitors. 


PAYMENT: Credit card, cheque, PO, cash. 
Post and packaging, £0.00 to £10.00 add 
£1.50; £10.00 to £20.00 add £1.00. 


Look out for Merlin Systems at 
the following Rallies and Exhi- 
bitions: August 7th-RSGB Rally, 
Woburn Abbey; August 21st—Bol- 
ton Amateur Radio Rally; August 
28th-Bartag Rally, Sandown 
Park. 


POWER 

ELECTROLYTICS 
5x50ufx50uf 200V 60p 
2x220uf 315V 1.75 
2x220uf 400V 2.00 
2x470uf 200V 1.50 
2x15000uf 25V 1.75 
2x22000uf 25V 2.00 
5x3300uf 25V 1.30 
2x3400uf 40V 75p 


RADIAL 
ELECTROLYTICS 
10x4.7uf 25V 30p 
10x22uf 10V 30p 
10x22uf 25V 35p 
10x47uf 25V_ 35p 
10x47uf 35V 40p 
5x47uf 250V 60p 
10x100uf 10V 35p 
10x220uf 10V 35p 
10x220uf 16V 35p 
10x220uf 25V 40p 
10x220uf 40V 45p 
10x220uf 50V 45p 
10x470uf 25V 35p 
10x470uf 50V 50p 
10x 1000uf 25V 35p 


DIGITAL RESEARCH 
MANUALS 

1xGSX Graphics 

PC CPM86 1.50 
1xDr Draw PC CPM86_ ‘1.50 
1xDrNetPCCPM86 ‘1.50 
1xConcurrent CPM 1.50 
1xCPM86 user 1.50 


COMPUTER DESK ait 
Up-Market Desk, L 102cmxW 74cmxH 
74cm with keyboard recess and cableing 
trunking. New only £50.00 plus £16.00 P&P. 


POWER SUPPLIES 

AND TRANSFORMERS 

Bench power supply in blue case, with 
switched 240V mains input and HT output. 
Outputs, 6.3V ac at lamp and 250V dc stabil- 
ised at 50mA. H 115mm, W 185mm, D 125mm. 
Just the job for valves! AS NEW ONLY £9.50. 


2nd USER TEST EQUIPMENT 
SE Labs SN111 18MHz bandwidth, twin 
beam, mains or battery input. Only £160.00 
plus £15.00 p&p. Ring for list. 
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ELECTRONICS TECHNICIAN 
FULL-TIME TRAINING 


(FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN 
EDUCATION COUNCIL) 
2 YEAR 
BTEC National Diploma (OND) 
ELECTRONIC & 
COMMUNICATIONS ENGINEERING 


(Electronics, Computing, Television, Video, Testing & Fault Diagnosis) 
1YEAR 
BTEC National Certificate (ONC) 
ELECTRONIC ENGINEERING 
1- INFORMATION TECHNOLOGY 


(Electronics, Satellite TV, CD, Networks, Telecomms) 


2- ELECTRONIC EQUIPMENT SERVICING 


(Electronics, Television, Video Cassette Recorders, CCTV, Testing & Fault Diagnosis) 


3— SOFTWARE ENGINEERING 


(Electronics, Assembler, BASIC, PASCAL, CADCAM) 


4— COMPUTING TECHNOLOGY 


(Electronics, Computing Software/Hardware, Microelectronic Testing Methods) 


10 MONTHS 
BTEC Higher National Certificate (HNC) 


COMPUTING TECHNOLOGY & ROBOTICS 


(Microprocessor Based Systems, Fault Diagnosis, ATE, Robotics) 
THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE BASED 
PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT PROSPECTS 
NO ADDITIONAL FEES FOR OVERSEAS STUDENTS 


SHORTENED COURSES OF FROM 3 TO 6 MONTHS CAN BE ARRANGED FOR 
APPLICANTS WITH PREVIOUS ELECTRONICS KNOWLEDGE 


O.N.C. 19th September 1988 
FULL PROSPECTUS FROM 


LONDON ELECTRONICS COLLEGE (Dept EE) 
20 PENYWERN ROAD, EARLS COURT, 
LONDON SW5 9SU. Tel: 01-373 8721. 


TOTAL ENERGY DISCHARGE 


ELECTRONIC 
IGNITION 


IS YOUR CAR AS GOOD AS IT COULD BE ? 


ls it EASY TO START in the cold and damp? Total Energy Discharge will give 
the most powerful spark and maintain full output even with a near flat battery. 


ls it ECONOMICAL or does it “go off" between services as the ignition 
performance deteriates? Total Energy Discharge gives much more output to 
fire lean fuel mixtures. 


Has it PEAK PERFORMANCE or is it flat at high and low revs. where ignition 
output is marginal? Total Energy oe gives a more powerful spark from 
idle to the engines maximum ae with 8 cylinders). 


ls the PERFORMANCE SMOOTH? The more powerful spark of Total Energy 
Discharge eliminates the near “'misfires’’ whilst an electronic filter smoothes 
out the effects of contact bounce etc. 

Do the PLUGS AND POINTS always need changing to bring the engine back 
to its best? Total Energy Discharge eliminates contact arcing and erosion by 
removing the heavy electrical load. The timing stays ‘spot on’’ and the 
contact condition does not affect the performance either. Larger plug gaps can 
be used, even wet or badly fouled plugs can be fired with this system. 

%& TOTAL ENERGY DISCHARGE is a unique system and the most powerful on 
the market - 3.5 times the power of inductive systems - 3 times the ener 
and 3 times the duration of ordinary capacitive systems.Send for full technical 
details 

%& ALSO FEATURES 
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER SWITCH, 
STATIC TIMING LIGHTand DESIGNED IN RELIABILITY (14 years experience 
and a 3 year guarantee) 

%& In KIT FORM it provides a top performance system at less than half the price 
of a comparable ready built unit. The kit includes: pre-drilled fibreglass PCB, 
pre-wound and varnished ferrite transformer, high quality uf discharge 
capacitor, case, easy to follow instructions, solder and everything you need to 
build and fit to your car.All you need is a soldering iron and a few basic tools. 


TOTAL ENERGY DISCHARGE KIT = £17.95 { Prices include VAT 

ASSEMBLED READY TO FIT £23.90 | Add £1.00 P&P 
ALSO AVAILABLE: Other ignition systems and electronic car alarms 
Order now or send for further details: 


ELECTRONIZE DESIGN tel021 308 5877 
2 Hillside Road. Four Oaks, Sutton Coldfield B74 4DQ 
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ADVERTISERS INDEX 


BICC-VERO ELECTRONICG...............000. - 


BK ELECTRONICS. .....:ccccccsccccsssscoccccsesscceeeee Cover (iii) 
BULL, J.N..... Cover (i) 


LOGIC GATES TUTOR LT1 

LT1 has a selection of AND, OR, NOT, NAND, NOR, EX-OR and 
AND-OR-INVERT logic gates to cover all aspects of 
combinational logic and Boolean algebra. Also has four Logic 
indicators and four Logic Input Switches. One of the switches is 


B aia Logic Tutor LT1 (kit) c2 6. 00 plus VAT 


TUTORKIT PRODUCTS 

(Div. of Limrose Electronics Ltd.), 
( Llay Industrial Estate, Wrexham, 

Clwyd, LL12 OTU, UK 

Tel: 097 883 2285 





SUSSEX MOBILE 
VARY 


Radio & Electronics Fair 
13) 53) (EO OMY RAV CEGOURS F 
SUNDAY 10th JULY 
Family Fun Day starts 10.30am 


Tel: (04446) 3757 Evenings 


MAKE YOUR INTERESTS PAY! 


More than 8 million students throughout the worid have found it worth their while! An 
ICS home-study course can help you get a better job, make more money and have more 
fun out of life! ICS has over 90 years experience in home-study courses and is the largest 
correspondence school in the world. You learn at your own pace, when and where you 
want under the guidance of expert ‘personal’ tutors. Find out how we can heip YOU. 
Post or phone today for your FREE INFORMATION PACK on the course of your choice. 


(Tick one box only!) 
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( [ | Radio, Audio ) 
and TV Servicing LJ 
| | Basic Electronic Radio Amateur Licence j 
Engineering (City & Guilds) (] | Exam (City & Guilds) CJ 
Electrical Engineering [] | Car Mechanics O | 
Electrical Contracting/ Computer | Send a stamped addressed envelope or 
GCE PE es | up to 50p in coins to cover handling to: 
| ~ BI-PAK CATALOGUE, 
ame 
hia P.O. BOX 33, ROYSTON, HERTS. SG8 SDF 
ee 
( intertiation®l Correspondence Schools, Dept. ECS78, 312/314 High St., ] Please do not send cheques 
Sutton, Surrey SM1 1PR. Tel: 01-643 9568 or 041-221 2926 (24 hrs) 
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OVP POWER AMPLIFIER 
OMP POWER AMPLIFIER MODULES now enjoy a world-wide repu- 


tation for quality, reliability and performance at a realistic price. Four models available to suit the needs of 
the professional and hobby market, i.e. Industry, Leisure, Instrumental and Hi-Fi etc. When comparing 
prices, NOTE all models include Toroidal power supply, Integral heat sink, Glass fibre P.C.B. and Drive 
circuits to power compatible Vu meter. Open and short circuit proof. 


Supplied ready built and tested. 


OMP100 Mk Il Bi-Polar Output power 110 watts 
R.M.S. into 4 ohms. Frequency response 15Hz- 


30KHz —3dB, T.H.D. 0.01%, S.N.R. - 118dB, Sens. 
for Max. output 500mV at 10K. Size 
355x115x65mm. 

PRICE £33.99+ £3.00 P&P. 





OMP/MF100 Mos-Fet Output power 110 watts 
R.M.S. into 4 ohms, Frequency Response 1Hz- 
100KHz -3dB, Damping Factor 80. Slew Rate 
45V/uS, T.H.D. Typical 0.002%, Input Sensitivity 
500mV, S.N.R. - 125dB. Size 300 x 123 x 60mm. 
PRICE £39.99+£3.00 P&P. 





OMP/MF200 Mos-Fet Output power 200 watts 
R.M.S. into 4 ohms, Frequency Response 1Hz- 
100KHz ~3dB, Damping Factor 250. Slew Rate 
50V/uS, T.H.D. Typical 0.001%, Input Sensitivity 
500mV, S.N.R. — 130dB. Size 300 x 150 x 100mm. 
PRICE £62.99+ £3.50 P&P. 





OMP/MF300 Mos-Fet Output power 300 watts 
R.M.S. into 4 ohms, frequency Response 1Hz- 
100KHz ~—3dB, Damping Factor 350. Slew Rate 
60V/uS, T.H.D. Typical 0.0008%, Input Sensitivity 
500mV. S.N.R. — 130dB. Size 330 x 147 x 102mm. 
PRICE £79.99+ £4.50 P&P. 








NOTE: Mos-Fets are supplied as standard (100KHz bandwidth & Input Sensitivity 500mV). If 
required, PA version (50KHz bandwidth & Input Sensitivity 775mV) Order — Standard or P.A. 





Vu METER Compatible witj our four amplifiers detailed above. A very 
accurate visual display employing 11 L.F.D. diodes (7 green, 4 red) plus 
an additional on/off indicator. Sophisticated logic control circuits for 
very fast rise and decay times. Tough moulded plastic case, with tinted 
acrylic front. Size 84x 27x 45mm. 
PRICE £8.50+50p P&P. 
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, LOUDSPEAKERS 5” to 15” up to 400 WATTS R.M.S. 
Cabinet Fixing in stock. Huge selection of McKenzie 
Loudspeakers available including Cabinet Plans. 
Large S.A.E. (28p) for free details. 


POWER RANGE 

8’ 50 WATT R.M.S. Hi-Fi/Disco. 

200z magnet, 11/2” ally voice coil. Ground ally fixing escutcheon. Res. Freq. 40Hz Freq. Resp. to 6KHz. Sens 
92dB. PRICE £10.99. Available with black grille £11.99. P&P £1.50 ea. 

12” 100 WATT R.M.S. Hi-Fi/Disco 

500z magnet, 2” ally voice coil. Ground ally fixing escutcheon. Die-cast chassis. Whoite cone. Res. Freq. 
25Hz Freq. resp. to 4KHz. Sens 95dB. PRICE £28.60 + £3.00 P&P ea. 


McKENZIE 

12” 85 WATT R.M.S. C1285GP Lead Guitar/Keyboard/Disco. 

Rene voice coil. Ally centre dome. Res. Freq. 45Hz. Freq. Resp. to 6.5KHz. Sens. 98dB. PRICE £34.57 + £3.00 
ea. 

12” 85 WATT R.M.S. C1285TC P.A./Disco 2” ally voice coil. Twin cone. 

Res. Freq. 45Hz Freq. Resp. to 14KHz. PRICE £35.35 + £3.00 P&P ea. 

15” 150 WATT R.M.S. C15 Bass Guitar/Disco. 

3” ally voice coil. Die-cast chassis. Res. Freq. 40Hz Freq. Resp. to 4KHz. PRICE £66.39 + £4.00 P&P ea. 

10” 60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A. 

2" voice coil. Res. Freq. 75Hz Freq. Resp. to 7.5KHz Sens 99dB. PRICE £23.72 + £2.00 P&P. 

10” 200 WATT R.M.S. C10200GP Guitar/Keyboard/Disco. 

2" voice coil. Res. Freq. 45Hz. Freq. resp. to 7KHz. Sens. 101dB. PRICE £47.49 + £3.00 P&P. 

15” 200 WATT R.M.S. C15200 High Power Bass. 

Res. Freq. 40Hz. Freq. Resp. to 5KHz. Sens 101dB. PRICE £73.26+ £4.00 P&P. 

15” 400 WATT R.M.S. C15400 High Power Bass. 

Res. Freq. 40Hz. Sens. 102dB. PRICE £94.12 +£4.00 P&P. 


ae SE EEE Bi 1 SURE EE EE I TE SLED AER EDEL ED YELP LAER LEAL LLCS SELLE, 
WEM 
5” 70 WATT R.M.S. Multiple Array Disco etc. 
1” voice coil. Res. Freq. 52Hz. Freq. resp. to 5KHz. Sens. 89dB. PRICE £22.00+ £1.50 P&P ea. 
8” 150 WATT R.M.S. Multiple Array Disco etc. 
1" voice coil. Res. Freq. 48Hz. Freq. resp. to 5KHz. Sens. 92dB. PRICE £32.00+ £1.50 P&P ea. 
10” 300 WATT R.M.S. Disco/Sound re-enforcement etc. 
112” voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE £36.00+ £2.00 P&P ea. 
12” 300 WATT R.M.S. Disco/Sound re-enforcement etc. 
11" voice coil. Res. freq. 35Hz Freq. resp. to 4KHz. Sens. 94dB. PRICE £47.00 + £3.00 P&P ea. 


SOUNDLAB (Full Range Twin Cone) 

5” 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 

1" voice coil. res. Freq. 63Hz Freq. resp. to 20KHz. sens. 86dB. PRICE £9.99 +£1.00 P&P ea. 

612" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 

1” voice coil. Res. Freq. 56Hz. Freq. Resp. to 20KHz. Sens. 89dB. PRICE £10.99 +£1.50 P&P ea. 
8" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 

1144” voice coil. Res. Freq. 38Hz. Freq. resp. to 20 KHz. Sens 89dB. PRICE £12.99+ £1.50 P&P ea. 
10” 60 WATT R.MS. Hi-Fi/ Disco etc. 

1144” voice coil. Res. Freq. 35Hz. Freq. Resp. to 15KHz. Sens 89dB. PRICE £16.49+£2.00 P&P ea. 


DANN TEC Meee KITS. Proven designs including glass fibre 
A Wie printed circuit board and high quality components 
complete with instructions. 

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive micro- 
phone. Range 100/300 metres. 57X46x14mm (9 volt). Price £8.62+75p ¥ 
P&P. 
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled ¥ 
professional performance. Range up to 3 miles 35x84x12mm (12 volt). § 
Price £14.49+75p P&P. 

SIMGLE CHANNEL RADIO CONTROLLED TRANSMITTER/RECEIVER 
27MHz. Range up to 500 metres. Double coded modulation. Receiver 
output operates relay with 2 amp/240 volt contacts. Ideal for many applica- © 
tions. Receiver 90x70x22mm (9/12 volt). Price £17.82. Transmitter — 
80x50+ 15mm (9/12 volt). Price £11.29+75p P&P each. SAE for complete 
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3 watt FM 
Transmitter 










PRICES INCLUSIVE OF VAT. SALES COUNTER VISA/ACCESS/C.O.D. 
ACCEPTED. A 































MODULES 


POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL ORDERS | rapes 
WELCOME, SCHOOLS, COLLEGES, GOVERNMENT BODIES, ETC.' | 


« PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY SERVICE « LARGE S.A.E. 
28p STAMP FOR CURRENT LIST 


‘BURGLAR ALARM IDEAL for Work- 


Better to be ‘Alarmed’ than terrified. shops, Fac- 
Thandar’s famous ‘Minder’ Burglar Alarm System. tories, Offices, 
Superior microwave principle. Supplied as three units Home, etc. Sup- 
complete with interconnection cable. FULLY GUARAN- plied rea dy 
TEED. . 
Control Unit— Houses microwave radar unit, range up built. 
to 15 metres adjustable by sensitivity control. Three 
position, key operated facia switch—off—test— armed. 
30 second exit and entry delay. 

Indoor alarm-—Electronic swept freq. siren. 104dB out- 
put. 

Outdoor alarm-— Electronic swept freq. siren, 98dB out- | 
put. Housed in a tamper-proof heavy duty metal case. 
Both the control unit and outdoor alarm contain rechar- 
geable batteries which provide full protection during 
mains failure. Power requirement 200/260 Volt AC 
50/60Hz. Expandable with door sensors, panic buttons 
etc. Complete with instructions. 


SAVE £138.00 Usual Price £228.85 
BKE’s PRICE £89.99+ £4.00 p&p 


?Why buy a collection of self-assembly boards! 


OMP LINNET LOUDSPEAKERS 


The very best in quality and value. Made specially to suit today’s need 
for compactness with high sound output levels. Finished in hard 
wearing black vynide with protective corners, grille and carry handle. 
All models 8 ohms. Full range 45Hz-20KHz. Size 20” x 15" + 12”. Watts 
R.M.S. per cabinet. Sensitivity 1W. 1 mtr. dB. 


OMP 12-100 Watts 100dB. Price £149.99 per 
pair. 

OMP 12-200 Watts 102dB. Price £199.99 per 
alee Securicor £8.00 per pair 
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1K-WATT 
SLIDE DIMMER 


* Control loads up to 
1kW 

* Compact 
4241" x21" 
* Easy snap in fixing 
through panel/cabi- 
net cut out 

* Insulated plastic 
case 

* Full wave control 
using 8 amp triac 
* Conforms 
BS800 















size 

























Professional 19” cased Mos-Fet stereo 
amps. Used the World over in clubs, pubs, 
discos etc. With twin Vu meters, twin toroi- 
dal power supplies, XLR connections. 
MF600 Fan cooOled. Three models (Ratings 
R.M.S. into 4 ohms). Input sensitivity 775 
mV. 


















to 
















* Suitable for both resistance 
and inductive loads. Innume- 


































MF200 (100+100)W. £171.35 Securicor [ '2b!¢ applications in industry, 
MF400 (200+200)W. £228.85 Delivery Ra 
MF600 (300+300)W. £322.00 £10.00 [Mm PRICE £13.99+75p P&P 


BSR P295 ELECTRONIC TURNTABLE 

% Electronic speed controls 45 & 3313 rpm * Plus 
Minus variable pitch control * Belt driven * Alumi- 
niun platter with strobed rim * Cue lever * Antiskate 
(bias device) * Adjustable counter balance * Manual 
arm * Standard 1/2” cartridge fixings * Supplied com- 
plete with cut-out template * D.C. Operation 9- 14V 
D.C. 65mA 

Price £36.99 + £3.00 P&P 





ADC Q4 mag. cartridge for above. Price £4.99 
ea.+50p P&P 













PIEZO ELECTRIC TWEETERS— MOTOROLA 


Join the piezo revolution. the low dynamic mass (no voice coil) of a Piezo tweeter produces an improved 
transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not 
required these units can be added to existing speaker systems of up to 100 watts (more if 2 put in series). 
FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER. 


TYPE ‘A’ (KSN2036A) 3” round with protective wire mesh, 
ideal for bookshelf and medium sized Hi-Fi speakers. Price 






















LF £4.90 each+40p P&P. 
‘ TYPE ‘B’ (KSN1005A) 312” super horn. For general pur- 
Z pose speakers, dico and PA systems etc. Price £5.99 
TYPE B each+40p P&P 


TYPE ‘C’ (KSN6016A) 2”x5” wide dispersion horn. For 
quality Hi-Fi systems and quality discos etc. Price £6.99 
each+40p P&P 

TYPE ‘D’ (KSN1025A) 2” x6” wide dispersion horn. Upper 
frequency response retained extending down to mid 





TYPE:C TYPE E 





peat range (2KHz). Suitable for high quality Hi-Fi systems and 
(orn quality discos. Price £9.99 each+40p P&P 






TYPE ‘E’ (KSN1038A) 33/4” horn tweeter with attractive 
silver finish trim. Suitable for Hi-Fi monitor systems etc. 
Price £5.99 each+40p P&P 

LEVEL CONTROL. Combines on a recessed mounting 
plate, level control and cabinet input jack socket. 
85x 85mm. Price £3.99+40p P&P 
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TYPE D 





















STEREO DISCO MIXER 


STEREO DISCO MIXER with 2x5 band L & R graphic 
equalisers and twin 10 segment LED Vu meters. Many 
outstanding features. 5 inputs with individual faders 
providing a useful combination of the following: 3 
Turntables (Mag), 3 Mics, 4 Line plus Mic with talk @&s 
over switch. Headphone monitor, Pan Pot L & R Mas- \ 










ter Output controls. Output 775mV. Size & 
360 x 280 x 930mm 
Price £134.99+£3.00 P&P 













B. K. ELECTRONICS 


UNIT 5, COMET WAY, SOUTHEND-ON-SEA, 
ESSEX. SS2 6TR TEL: 0702-527572 
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7 A self-contained alarm system disguised as a video cassette. 
Gives audible alarm if machine moved or cassette ejected. 
Full details in Project Book 24 (XA24B) Price 85p. 
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KIT PRICE 


ORDER 
CODE 


PREMIEF 
“SUPER P. 


giving 150W of incredible 
power! High reliability 
and performance. 





capacitors with this versatile, low-cost, 
piece of test equipment. 
Full details in Project Book 23 (XA23A) Price 85p. 





Full details 
in Best ofE & MM 
(XH61R) Price £1.00. 


PRICE 


ORDER 
CODE 
LWS1F 


Capable of measuring 
the level of Alpha and 
Beta particles, and Gamma 

. .. and X-Rays. Full details 
F#m. in Project Book 24 
(XA24B) 
ila 















BREAKTHROUGH! 


Asuperb 1kW Mosfet amplifier, a major new source in sound! 
Full details in Project Book 26 (XA26D) Price 85p. 
This project is made up from 4 kits. 


Allitems subject to availability 


PROTECT YOUR VHS VIDEO PLAYER 
WITH THIS VHS VIDEO ALARM PROJECT! 






































All prices 
include VAT. 
Please add 
50p towards 
postage. 




























with 28 tunes 

and chimes 

with selectable 

piano to organ PEEP E EEE 
like sounds. ee 


Note: case and 
front panel not 

in kit. For full 
details see 

Project Book 13 
(XA13P) Price 85p. 


Electronics 
P.0. Box 3, Rayleigh, Essex, $S6 8LR. 


MORE 
PROJECTS 
INSIDE! 


Pick up a 
copy of our 
giant512 page 
catalogue from 
WH SMITH 
for just £1.60. 









Shops at: © Sutton New Road, Erdington, Birmingham. © 302 
Gloucester Road, Bristol. © 159-161 King Street, Hammersmith, 
London. O8 Oxford Road, Manchester. © 46-48 Bevois Valley 
Road, Southampton. © 282-284 London Road, Southend-on-Sea. 






